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Havwamo mectuecaTsix rojiop Hallero BEKa OTMEYEHO BBIIAIOMIMCHA 10~
mrennmem A. Poommcoma — cosjanmem mecranjaprioro amainsa. BecbMma
0ITO pecTaHAapTHRIl auaJu3 paceMarTpHBaJH KAk JIOBOJBHO TOHKYID W
@ike HRIOTHMUECKYIO JOIMMYECKYI0 TeXHIKY, Hpejuasmavenuyo s o000cHOo-
AUMA METOoJa AKTYAJNLHBIX OeckKoHeuno OOJLIINX T DECKOHEYH0 MAJBIX HH-
er. Camranoch Takxe, 9T0 aTa TeXHIKa HMeer orpamivennyio cdepy Ipm-
fenuMocTI MW B J0OOM  cayuae INPHIIHIINAILHO e MOeT NpHBecTH R
KOMB-TNO0 cephesnoMy HepecMoTpy 00IeMaTeMaTHIecKuX IPe/ICTaBIenii.
4 KomIle CeMUIECHTHIX TOHOB 1oche OnyOJHKOBAHUA TEOPHH BHYTPEHITHX
moxecrs J. Heavcona [T4] (m meckoabko nozike Teopmil BHENIHIX MHO-
gecrs K. Xpoauera [62] m T. Kapau [67]) maraagsr ma Mecto m poan me-
MANAAPTHOTO aHaln3a KOPennbiM 06pasoM oG0raTHINCh M BHAOM3MCHIIIChH.
B cpere mOBBIX KOHIENIHii HECTAHAADTHBIE AMEMEHTHl CTANI0 BOSMOIKHO pac-
CMATPUBATHL Te KaK (MHHMBIE, PAyXue, WiealbHbie CYNIHOCTH?, A00aBIAEMEIR
K OOBIMHBIM MHOZZECTBAM W3 cooOpaskenuit (opmaibunoro yaodcrtsa, M Kak
HEOTHEMJIEMBIe YacTH JIOOBIX TPHBBRIMHEIX MaTeMaTudecknx odbextos. Boa-
HHKJIa YCTAHOBKA, COCTOSIIAS B TOM, MTO Kaydloe MIOMKECTRO 00pasoBano
CTANAPTHRIMI W HeeTanapTobiMu aneMmentamn. B esoo ouepejh crangapt-
Iikle MuosRecTsa (HopMuUPYIOT ¢BoeolpasHyIo penepuyio ceTry, ITOTHO Pacio-
JOJREeNYI0 B COBOKYNHOCTH BCeX mpeaMmeros mayvenns Maremarnkm. [Ipm
9T0M oOHapy;RII0Cch, WTO (PUIYPHPYIONe B HeECTAHZAPTHOM MaTeMaTtuye-
CROM anajanse 00LeRTH — MOHAAL (IIBTPOB, CTaHAapTHBIE YACTH YHCEJ M
BERTOPOB, TEHH ONEPaTOPOB M T. IL— COCTABJAIOT «RKAHTOPOBCKHE» MHIOAe-
eTBa, HeNnomafalone Hil Ha Oy W3 KaHOHN3HPOBAHHLIX KAPTHH, PHCYEMBIX
H3BECTHBIMI (HOPMATBHBIMII TEOPHAME MHOMeCTB. Yuueepeymn dion Heiamana
e wcuepnuvleaeT Mup KAGCCUMECKOl MATeMATUKU — BOT OJHO 113 OUYEBIIHBIX
WIECTBIIT HOBBIX BO33peHuMil.

BausiM  0CTONHCTBOM BOZUUKIINX TOANOAOB SIBIAETCS ARCIOMATHIE-
CRUIT XaparTep M3J0iRennsd, Jaloliiil BO3ZMOKHOCTL OBJAAAETH KOHILEIIII M
HECTANIAPTION0 MATEMaTHYeCROTO aHainsa 0e3 TpPeABAPHTEJLIOro Hayte-
0TSl TEXHUKE yJabTpanponssefennit, OyileBoanadnbix Mojejdeil mmr mux apa-
A0roB. BRIABHHYTHIC aKCHOMLI HPOCTHI B OGPAIEHIT 1T OTYETINBO MOTHBHPY-
0TCA Ha COACPRATEILHOM YPOBHE B paMKax HPHBRIYHOIT A0s anainsa «na-
IBIOITY TEOPeTHRO-MHOKeCTBennoil yeranoskn. B to e mpems oum cymie-
CTREHII0 PACHIMPHIOT KPYr MaTeMaTHUYecKnX 00BLeKTOB, CO3al0T BO3MOJKIIO-
CTIE  PasBHTHA  HOBOrO (DOPMAJNLHOrO annapara, HOZBOIIOT 3HAYNTEILHO
YMEHBILITL OllacHble PAaspLIBBE MEAY HPEJICTABJICHMAMIL, METOMITHECKITMI
yCTAHOBRAMHE T YPOBHAMN CTPOTOCTH, TPHHATHIMI B MATEMATHKE T B ee
NPIIOASEANAX K eCTeCTBeHHBIM 1 COMMAaIbHBIM HayRKaM.

B 1947 r. K. I'égean ormerna: «Moryr cymecTsoBaTh aKCHOMEL, CTOIb
HoraThbie HMPOBEPAEMBIMI CJACACTERUAMI, TPOJNBAIOINEG TAKOR Apruil cner na
BCIO JIMCHUIIARY U 0CTaBIAOINE HACTOILKO CHJIBHLIE METOALI PEeImenisT
3aflad (aske, HACKOJBLEO HTO BO3MOYKHO, PEUIAIONINE NN B KAKOM-JII00 KOH-
CTPYRTHBICTCROM CMBICJE), 9TO COBEPUICHIO (E30THOCHTEALIO K HX BHYT-
peHmeil Heo0X0ANMOCTH HTH AKCHOMBI HPHAETCHS NPUHATEL. XOTS OBl B TOM ke
CMBICITE, B KaKOM HPUHHMAIOT JI00YI0 OCHOBATENLIYI0 (DH3HULCKYIO TEOPIHO)
58, c. 521]. Ilpenckasanme K. I'énens cOmBaeTca na mammx riasax.

Ilean macrosmieit of6z0pnoil crarhm — ¢AeaaTh NOABUBIINECS IYTH B 1e-
cTanap bl anaana Sojee pocrynubiMu. JLis gocrumenma HToil meam pe-
nafoTes Ape woukpernsie sagaun. lleppas — gath maiosmenue comepiRaTeNh-
B KavecTBenHbX NpeficTaBienuii 0  CTanJapTHRIY M HecTaHAapTHBIX
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00LeKTaxX, 0 TPHANNNAX HeCTAHJAPTHOTO aHAJIA3A HA «HaNBHOM» YPOBIE CTPO-
rocta, abcooTHO pocTatounoM s sddeRTUBHLIX NpUMeHeHHIT 0e3 aneJsis-
nnn K JgorndecknM dopmanmsmam. Bropas — mpegoctaBuTh KpaTKMi, HO
IOJHEHL CHPaBOYHBIT MaTepuas, OTHOCAIMICH K aKCHOMAaTHYCCKUM IOCTPO-
€HNAM HECTAHJAPTHOLO aHAJM3a4 B pPaMKax KaHTOPOBCKOH YCTANOBRE —
K reopuam 9. Heancowa, K. Xpoauexa n T. Hapan. (Ornocurenbno ajabTep-
HATUBHOTO IMOAX0ja K mecrampapruoMy amamanay cm. patorst 1I. Bomnenrm n
ero mmroast [9].)

Yrasanusie sajaunm onpepeman naan crathi. CoOpanmsie B Havalh-
HBIX naparpad)ax MCTOPUYECKHE CBEICHNS, KAYCCTBEHILIC MOTHBHPOBRIL
HPHHIIIOB HECTAHAAPTHOTO AHAJIN3A M 0OCY/RJIeHHe MX TPOCTeillmnx clIeict-
it s anddgepennuaibuoro w  METErpalibHOr0 MCUMCHEHHS COCTABIAIOT
¢nansabiy Qyagament nuuranresuMaabubix Metoios. (Popmanbusle gera-
JIL COTBETCTBYIOLIEro aniapata HecTanJapTHON TEopHum MHOMKeCTB HpHBeje-
HBl B 3aRJ0YATeNRHBIX maparpadax, Beecxkum goBogoM B T0AL3Y KOHIEHTPI-
YECKOTO MBI0yRenus ciys;kat sameuareiasnsie caosa H. H. Jlysuna: «Mare-
MATUYECKHIl aHAJN3 BOBCE HE eCTh COBEPIICHHO BaKOHUYCHHASA HAYRA, Rar
HHOIA CKJIOHHBL cebe ero mpejicTaBifsTh, ¢ pa3d HaBCerja HailjlerHbIMIL
OPUHIAIAME, I3 KOTOPBIX TOJBKO OCTAETCHA M3BJEKaTh JajbHeinIne CJaefct-
pust, €..> MaremMaTnmueckmil amajim3 HUYeM He OTJAUYAETCS 0T BCAKON JIpy-
IOl MAayKH 1 MMEET CBOI X0 Wi, ABIMKYHIINICA e TOJNLKO TOCTYHaTelb-
HO, U KPyrooGpasno, ¢ BO3BPAIEHNEM K TIpyHie NpesRHnx ueil, npasja
Beerja B nosoM ocsemennny [30, c. 389].

B cnomcor JmTeparypsl K craThe BONLIM, Kak IPABHIO, TOJLKO Hemo-
CPeJICTBEHHO IHUTHPYeMble B Heil HCTOYHUKM, a TaK:Ke PAa0OTHL, cofpeprKaniue
Jjocratounylo oubiamorpadumio B coorpercrBylommnx obaacrax. B uactnocrn,
obmmpnyio nadopMalio 0 KOHKPETHBIX MCCAEOBANNAX, HCIHOIb3YIONIX
cospesMennsle mH(pEIUTEINMAJLHBIe YCTAHOBKI, Mo;kno mapieus ua [14, 18,
41,52, ‘53, b5, 56, 59, 60, 61, 64, 68, 69, 72, 73, 75; 76, 78, 79; 80L

SaMmpIce) nacrToAlleil crathbn Bosnmk ocenbio 1984 r. mox manmammem fe-
CeI 0 HEeCTAHHAPTHOM amaimase, cocrogsumxes B HosocmbGnperoMm axrajgemro-
poake ¢ aragemuramn A. J. Auexcanpposniv, fI. B. Seunposmuem, C.C. Ry-
raterxanse, M. A. CrelpukoBHYeM M ¢ B TO BpeMs WICHOM-KOPPECIIOHIEHTOM
AH CCCP 10. I'. PemernsgoMm. Sa OCHOBY CTATHH B3sITI MyJLTHTpagupo-
panpple samuckn [19] cnenmaiapmoro Kypea JeKIiii, HPOYNTAHHOLO MHOW B
HosocuGuperom rocygapersennom yuusepenrere, Borpaskaio riayGoxyio Hpi-
BHATEJBHOCTE BCEM CBOMM KOJUJIEraM 3a IHPOABICHHBIN WHTEPEC M KPUTHYE:
CRIIE 3aMEUAHNHA, CHOCOOCTEOBABIINE YIYUIIennio cTaThI,

§ 1. DEcKype B HCTOPHIO MATEMATHYECKOTO AHAIN3A

1.1. T. B. Jeit6uung uw 1. Heoron. [Inddepennmaisioe n s
TerpajispHoe WCUHCIeHNe HMEET JaBHee HA3BAHIE «anaaus 6GeckoHeuno Md-
abtzy, Vimemno Tax OBUI 03ardapied NepBbil yYeOHNK MaTeMaTHYCCKON)
apaiusa, peimeammi B ceer B 1696 r. dror yuebuuk 6vun cocrapien I'. .]Io-
nuraneM B pesyiasTate komrartos ¢ M. Bepmymnam (crapummM), ofnmy m
pRUTaToTXeA mociemorareneit I'. B. Jleiiommnma.,

«/a Beex TeopeTHUYECKHX YCHEXOB BHAHHA BPAJ JII RaKOI-HHOYIL Cul
Taercda CTOJIL BBICOKHM TpIIyM[bOM HeloBpeveCcroro JOyxa, Kaw H306PBTEEE
neuuesenus Geckomeuyno Majsbix Bo Bropoil nogosune XVII sexa, Ecan
rae-uuOyAb MBI MMeeM Iepex cofhoi0 GHCTOe I HCKIIOUHTeNLHOE JIesSHIe ¥
JIOBEYECKOTO yXa, TO MMEHHO 3Jech),— TaKyIl0 OIEHKY Jal IOBOIT JTHCIHI-
e @D, Jurease (50, c. H82].

Meropusa cospanms MaTeMaTHYeCKOTO aHadusa, TBOPYECTBO I BIAHMOOT-
HOIIEHHUA €ro 0CHOBOIIOJOFKHUKOB IOABEPIHYTH AETalbHOMY, MOJKHO CRA3aTh
cKpynyJaesnoMy uaydenmio (em., manpmumep, [68, 80]). Ham smecr mocrarow
Germoro oGpamenmsa K cobersenneiM  magoskenuam L. B, Jleiionmma #
H. Heiotona csoumx npejcTasieHnii 0 0ECKONETHO Malbix.
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Tepsoit omydamrosannoit padoToii
mupepeHIITATEHOMY  HCYHCIEHIIO
aerca crarba I'. B. JleitGruma [25]
reiinmurerom sryprage Acta Eru-
rum  or 1684 r. Paccmarpusasn
myio YY m orpesok wkacaTeabmoir,
JBEEHHOI B (PUKCHPOBAHHON TOYKE
moii Y, orpeuaomeil BhIGpamnoii
ipmmrare X ma ocm AX, n obozHa-

i ) TouRy mepecedenis KacaTeabHoil
(kasannoit oceio, I'. B. Jleitounm nuurer: «HasoreMm 1ponssoibHO B3ATYIO

Pue. 1.

aMylo dz, a Apyroil 0Tpe3ok, OTHOCAIMiCA K dz Tak Ke KaK.. J ..OTHO-
tex & XD masoweM... dy mim sme pasHocteio (differentia)... y..». K aro-
{ IpHJIaraercs pUCYHOR, CYyHIeCTBEHHBIE JeTalll KOTOPOro uowponsno,mrcg

gch (pme. 1).

3uaunt, mo I. B. Jleiibununy pan dyuroum Z— ¥ (z) B TouKe  NpH
somspoapuoM dx Mer mveem dy :=(YX/XD)dz, 1. e. mufdepenimain onpe-
MieH Kak COOTBEeTcTBYlommee immeitnoe orobpascenmwe! Beayenmopmo nmoummas,
10 o0OCHOBAHWE WM3J0KEeHHOro UM aixropurMa audiepennuaibioro meune-
enmsa (rar I'. B. JleiiGuui massisax npasuia audipepennuposanng) Tpedyer
TOMHEHHA IOHATHA KACATENBHOI, ON pasbsAcHAET: «.HallTH KacaTeib-
(VIO — BHAUNT IIPOBECTH MPAMYIO, COSAMHAIOMYIO JIBe TOYRH KpPHBOIl, pac-
JOAHIE MEHY KOTOPHIMI GECKOHEWHO Majo, WM ke IPOBECTH ITPOJI0JIKeH=
yio cropony OeCKOHETHOYTOJBIOTO MHOTOYIONLHIKA, KOTOPHIT Jyis Hac
pasnosuaven kpupoit». Muaue rosopa, I'. B. Jleiibmy Gasupyer cnoe mcuic-
Jepe Ha ane/UIANNN K yCTPOHCTBY KPHBBIX (B MaJdOM).

Ha craryr OeckomedHO MAalbIX B Te BpeMeHa HMeJUCH IPARTHYCCKH
aee Touky apenmg. B cmiy mepsoil, Gonee Gumsroit I'. B. Jleitonuy, Gecko-
HEUHO MAA0€ HUCAO MBICAUAOCH KAk MeHbuwee a00020 «Mozyujezo O0biTh 30-
dannelyny EoaudecrTéa. ARTYAIBIO CYIIECTBYIONINE (HEIeIHMBIe) JIeMEHTHI,
OCTABIAMIONINEG BEINYHHEI W (DUTYPEL,— BOT 00pasbl, COIYTCTBYIOIINE IIPH-
pefiennoit wommenmuun. [las apyroro pomomavaanEmkra apmaiamsa V. Hrorona
feckOHeNHas Mal0CTs TPEIRAe BCero Oviia ceAsama ¢ npederagaenuem 06
ucvesarowyur koauvecrear [38, 44]. BmaMeHUTHIT «MeTOJ TEPBRIX W TIOCIE-
HIX OTHOLIGHHIi» B KiIaccmueckoM tpaxtate «Maremarmueckme mavajia Ha-
rypanpuoit uaocodunmy (1687 r.) mmeer caemylomyio gopmyauposry: «Ho-
AMIecTBa, a Tak/ke OTHONIEHHWS KOJIMYECTB, KOTOPLIE B ITPOJOJZKEHAN JI000-
10 KOHEYHOIO0 BPEMEHH IIOCTOSHHO CTPEMATCSI K PABEHCTBY W paHee KOHIA
BTOT0 BPEMEHnm NpUOJH3ATeA JAPYr K Apyry Oaiske, Hessennm ma Jgodyio 3a-
lanmyio pasHocTh, OYAYT Hamociaefok pasuey [44, ¢. 101]. Passmsas upuen,
KOTOpBIe ceifgac Mpoumo accomuupyiorcst ¢ teopueit npepenos, M. Heworon
IeMOHCTPAPOBAJ IPOHALATENLHOCTE B MYJAPYIO IHPEyCMOTPHTEILHOCTD, - 018~
HIBAS KOHKYypHpyiomue poaspenns. On nmcam: «.II0CTPOEHIE AHAJMN3A I10-
CPeICTEOM KOHETHBIX BEJINVYHAH W HCCIEJ0BAHIE NEPBHIX WM IOCHEHNX OT-
HOIITEHITT HAPORAATONMUXCA WIN MCUYE3ATONINX KOHEUYHLIX BEIHUNH COITaCHO
C reoMeTpueil JAPeBHHX, M A jKeJakq o0Hapy;RnTh, UTO B Meroje (uiowci
HET HeOOXOZUMOCTH BEBOJHTE B TreoMeTpuio OecKOHeuHO Majbie (DHTYpHL,
Moskmo, TpaBia, OPOBECTH AHANNS HA KAKIX YroAHO (QUIypax M KOHEYHBIX
i OECKOHEYHO MAJIBIX, KOTOpHIE TPEACTARIAIOT cede TONOOHBIMI HCUe3a10~
UM, TAK JKe Kak W Ha (PUrypax, KOTOphle B METOAAX HEeIeAnMBIX O0OBITHO
CanTaoTes OeCKOHETHO MAJBIMI, HO TOJBLKO NPH DTOM CJIEYeT JeiCTBORATH
¢ IOJEREOI ocToposkHocThION [38, c. 169].

Croae ke THORNX, TAYOOKO AMANCKTHYECKUX BIMNUAIOB TPHIEPIRIBAICH
I'. B. Jleiioanm. B mapecrnom nucerme w Il Bapunwomy [44], nomgueprusasm,
9T0 (HET HYKIBL CTABHTH MaTeMATHUYECKMIl amalin3 B 3aBHCAMOCTE OT MeTa-
PH3MYECKITX CIOPOB», OH YKASHIBAET HA €MHCTBO CYIIECTBYIONIAX IIPecTaB-
Tenmit 00 o00BeKTax HOBOTO ammapata: «..eciHu Karoit-mn00 TPOTHBHHE jKe-
TaeT BO3PAsKaTh INPOTHB HAIMX YTBEPMIGHIIT, TO H3 HAINEro MCUACIeHWA
caeyer, 9To ommbra Gymer Membile, ueM J00as ommMOKa, KAKYI0 OH CMOKET
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ykaszarth, uUO0 B Hanreii BIACTH B3ATH HECPABHIMO Majgoe J0CTaTOYHO
MajBIM I 9TOI IeJH, IOCKOMLRY TAKYI0 BEJHUNHY BCErja MOJRHO B3ATh
croJb yroguo Maunoit. Beith mozker, Bel, cyfaps, 910 m mMeere B BULY, TO-
BOPA 0 HEHCHUEPNaeMOM, H B 9ToM, 0e3 COMHEHNS, COCTONT CTPOroe JA0Ka3a-
TETLCTBO TPUMEHseMOro HaMu mcuncienns Oeckomeuno Mannix. £..» Tanike
MOYRHO CKA3aTh, UTO DECKOHEUHBIE W OECKOHEYN0 MaJjble O0D0CHOBAHBI TakK,
YTO B TEOMETPHM M JIajKe B IIPHPOJIE BCe NPOUCXOJNT, KAK ecair Obr oHm
npejerasisiin coboit coepiienubie peaibHocTi. OO DTOM CBHIETEILCTBYET
He TOJNLKO WAl TEOMETPHUYECKMIl AHAINZ TPAHCIEHJIEHTHBIX, HO elle Mol
3aKON HENpPepsIBHOCTH, B CIY KOTOPOrO JONMYCTHMO PACCMATPHBATE INOKOI
kax OeckoHewHo MaJjoe JpUiKeHme (T. €, KaK paBHOCHILHBIIN pojpy cBoeif
TNPOTHBEOIIONOKHOCTH), W COBHAJEHIe — Kak 0eCKOHEYHO Majoe paccTosume,
H PABEHCTRO — KAk HOoCJIejHee M3 HEPABEHCTE M T, [L.). |

1.2. K. Mapse o mucruveckom paunddepennmmaanmon
ncuncaennu, Beicornii yposenn tpebopaHmil K 000CHOBAHHOCTH HOBBIX
METOJIOB, KOTOPEIT xapakrepen s urmposanpmeix coummenuit I'. B. Jleiio-
anna n V. Heotoma, ® comagennio, me OB BOCTIPHHAT WX TOCJIEI0BATE:
JAMI, He MAaJ0 CHOCOOCTROBABIIMMI ToABIeHNIO HoGapounoro (aépa Mu-
CTHKN Ha U 0e3 TOro yike BecLMa HETPHBAAILHEIX afCTPaRTHBIX WIACHY,
Hocrarouno ormernts, wuro ynomsauyreit yueonux 1. Jlonuramns raacmr:
«...Decromeuno Majgas YacTh, WA KOTOPYI0 HENPEepPLIRHO YBEIHUNBACTCS TN
YMENBLITACTCH TepPeMennas BeImTNHa, HasnpaeTcs ee auddepentmanon.
Buano, o 3mech clelaH KOJOCCATBHBIT IIAr HA3aJ OT MCXOJHOTO ONpeie-
aenua I'. B, Jleiinuna. He caywaiino npn anaromerse ¢ anammaom XVII ne-
wa K. Mapgre mazsan ero «MmmerTmueckuyM audyepeniimaabHBIM HCUHCTEHIeM),
ITpn wrrepnperamun maGpockor . Maprca [35] m3 nux mmorja mspiaeraor
HECKOJIBKO JPaMATH3NPOBAHHYI0 KPHTHRY aKTyalbHBIX Gecromeuino Ma.rrmx.-l
C meanio mposcHenng Jerajeil CTOMT TPHBECTH IOJHOCTHI0 OANH W3 COOT-
BeTCTBYIOMIX (hparMentos,

«Tawum ofipasoM, He oCTAETCA HWHYEr0 JPYIOro, Kak TPeICTaBIAThH cebe
TpUpATIeHnsA TepeMentoii 7 GecKoneuno MaJBIMH W TPHIHCATH UM, KAk Ta-
KOBBIM, CAMOCTOATEALHOE CYWECTEOGAHUe, TATpHMED, B CHMBOIAX &, I X
v, g wan dx, dy [w r. 1) Ho Gecxomeuno maljinie BeJHUNHBI Takske Beli-
ynmel, Kak 1w Oeckomeuno Ooxapmme (caoso Oeckomewno [manoe] ma casom
Jiesie 03HAYAET TONLKO Heompexesenno mMaxoe); otn dy, dr w v. . wim j, &
[t 1. 1] rome (urypmpyior mosTOMY B BEIUHCIERUN Kak OOBIKHOBEHHHE
anreGpanvecKie BeJMIANE], W B MPIHBEACHHOM BBIIe YPaBHEHIT

(y +k)—y nan k=2zxdr+drde

4

wien dx dx mveer Takoe ske npaso ma cymecrsopanne, wak n 2z dr. Ho ca-
MBEIM  VIOBHTEJILHBIM SABIAETCS Paccyskjienne, TOCPEICTBOM KOTOPOTO ATOT
WICH HACHILCTBEHHO 0TOPACHIBAGTCH WMEHHO B CHJIY TOTO, UTO WMCHOILIYET-
CsT OTHOCHTEILIOCTE TMOMATHs Oeckonedno Manoro; dr dr orbpackiBaeTcH, o=
TOMY 4T0 O GecKOHewHo MaJg 10 OTHONEeHNno ¢ dr, a4 CHej0BaTe]buo, I ¢
2z dz nom 22z, Van, econr »

y=uz+ 2u-tuz

[emaraemoe] @z orGpachiBaercs BBUAY ero OeckomeuHOii Mag0CTH 110 Cpas-
HENNI0 ¢ Wz HIN Zi, TO MaTeMaTHYeCKHM ONDABIAHIICM HTOMY MOKET CIy-
JRUTHL CCHIIKA Ha TO, 9T0 @z -+ i WMeeT B HANMNX Tasax UPHOJWAKEHH
3HAYeHIe, MBICHUMOE CKOJL Yroauo OauskuM ® rTounomy. IlogoGhoro poma
MateBp BCTPEUACTCS U B oObkHOBenHoil amredpe. Ho torma Mur oxaszsizaeMes
nepex JUIoM ente GoJBIIero uyna: Grarojapa AToMy METOLY MBI HOJTydaeM
s npomnasonnoit pynwnun [B] z oTHOAL He TPHGAMIKEHHBIE, 4 COBEPUICHH)
TOUNBIe 3HAUEHHA (XO0TA GbI, Kak BHIIE, JUNIL CHMBOJHYECKN IPAaBIIBLHER),
Kar B npuMepe y = 2xx + 22, Orfpacsipas sgech 242, 1M0JyIaior

~

= 27%,
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uTO0 ¥ ecTh NpaBWILHAS NepBas npomssojHas (QyHRLA 0T 2%, Kak 910
noxaasBaeT yike [reopema o] ommom [e].

Ho s1o uymo sosce ne uyjpo. HaoGopor, Osino 651 wymoMm, ecam Obl Ha-
CHILCTBENNOE OTOpachiBamne xx He dasado Obl TouH020 pesyavrara. Ordpa-
culeaeTea-To 6edo TOAbLKO MeRoTopas owubka 6 ebluUCAeHul, SBIAIONIANCSH,
OJIHAKO, Hen30e/KOBIM CIEICTBHEM METOMA, II03BOJAIONIEro BBOJUTL HEOIpe-
fleienHoe IpHpAIente, HanpuMep, h, HEePeMeHHoi cpady ke Kak Jm{br[)e-
penmmayg dr wiam ¥, Kak TFOTOBBLI OEPATHBHBIT CHMBOJI W TakOM 00pasoM
CTOJb e HENOCPeJCTBEeHHo IoayuaTs uddepeHimaibnoe MCUNCICHAE Kak
CaMOCTOATENLHBI, OTIUYHBIL 0T OOBIKHOBEHHOI aJrebpsr cnocod BLIMICTE-
musy [35, c. 151—153].

1.3. JI. Ditnep. Bocemuagnatoe croierne B HCTOPHN MATEMaTHYECKO-
T0 amajmsa 10 mnpasy wuaseisaior sexom JI. Ditmepa [5, 22, 23] Rasmyiwrii,
K10 X0T# OBl Oerso npoaucraer ero yuednmem [46—48), Gymer morpsicen
BUPTYO3HOIl TeXHNKON u rayObmuoii nponnkuosenus B cyth jpesna. Jua JI. Dii-
Jlepa XapakTepeH MHOIOCTODOHHUIL, Kak ceildac ropopAT, CHCTEMHBIT I10JXO0J
K NCCICMOBAHMIO MATEeMaTHYeCKIX 3aja4 — OH IIHPOKO HCI0JB3YET Bech pas-
padoranmbiii k¥ ToMy Bpemenu ammapar. CymeerBenno IOJYEPKIYTEH MOCTO-
aunoe, sdderrusnoe n afierTHoe TpHMEHEHHE HHPIHITESNMAILIBIX KOH-
Hennuilt u, npeRjie BCero, akTyaJbHLIX OeCKOHEYHO OOJBITHX W GEeCKOHEYHO
Maisix umees. JI. Ditep moeTaTouno NoipoGHO PAFBACHII CBOM METOHUYE-
CKHEe YCTAHOBKH, HasBalOble «mcumcienmeMm nydaeit», Haw cramer pmjmo us
pambneimero (e, 3.3, 4.12, 4.14), pacupoeTpaneHnmoe MHEHHE 0 TOM, YTO
JI. Ditmep max «HepepHoe 00OCHOBAHME) aHAIM3a, OUIAOOTHO,

14 Buicrynaeunne J[mw Bepraun. Mien asammsa B ux obmeif
¢opMe 1PoOYHO BHIETEHBI B KAHBY MHUPOBO33PEHYECKUX IIPEJCTABICHMIT
XVIIT sexa. OrparkenmeMm riayOHHBI MPONMKHOBEHI IMOHATHII OECKOHEUNO
GoabmmX 1 OECKOHEYHO MAJbLIX KOJIHYECTB B RYJIBTYPHYIO CPELY TOIrO IHEepHo-
Ja cayskar, B uactnoctn, seumeminue B 1726 r, ma-mox nepa JImw. Ceudra
«Iyremecreusn  Jlemioans Iymmsepa...» (Jlmmmmyrms w Bpobpuurmer!) mn
spamennteiit «Mukpomerac 1752», manmcammniii @.— M. Apyas — Boabre-
poym. Umrepecno, uto oxno u3 seickassisanmii Murpomeraca [8, ¢. 91] A. Po-
Gmucon BHIOGpAT anurpadmm x [76].

Cepresnoe «oGparioe» BO3jeiicTBHe Ha pPaspUTIHEe MaTEMATHYECKOTO aHa-
Jm3a orazago peictynienue B 1734 r. wpynunoro nearenn mepusu [l Bepr-
an ¢ maM(reToM «AHAINTHE, WIH paccyiKjeHne ajpecoBamioe HeBepyo-
memy maremarury (acrpomomy 9. Tammero.— C. C. K.), mme mecnegyeres
ABIAIOTCA JIH TPeIMeT, NPHHNNNEL 1 BaRFIOYEHHA COBPEMEHHOTO anaimsa
Gosiee OTUETIIMRO TIOBHABAEMBIMI 1 ¢ OUYEBHIHOCTHLIO BBHIBOJMMBIMHI, 1UeM pe-
JAUTNO3HBIE TAWHCTBA W IoJdosRenus wepsn» [3, ¢. 396—422]. Anrtnrymanm-
CTHUYECKAas HampapienHocTh coumnennii Jlm., Deprxiam coveraerca ¢ adopu-
CTHYHOCTLIO, TOHROCTHIO HaGIIOeniii 1 yOomiicTBenNoil TOTHOCTLIO BHIpaiKe-
mnil. «..0mmbka MoKeT MOPOAMTH HCTHHY, XOTS W He MOMKET TMOPOAHThL Hay-
Ky» — BOT JeHTMOTHE €ro KPUTHRN anajansa.

B. W. Jlemun, BckpmiBas sjosutsii sampices [, Bepwaw, nmeai:
«Bynem cumrarn Bmemmmit Mup, TPHPOLY — . KoMOmmanmeir oulyienmi,
BHI3BIBAEMBIX B HamieM yMme Oosrecrsom. Ilpusmaiite 910, OTRaKHTEChH WCKATH
BHE CO3HAHNA, BHE 4YeJ0BeKA ,.0CHOBBI' OTUX OMYIICHHIl — W s NPHIHA0
B paMKax CBOCiT WIeaimCTHUeCKONl TeOpHN TO3HAHIA BCe eCTeCTBOBHANME,
BCe 3HAYEHMe ¥ JI0CTOBEPHOCTHL ero BEIBOAOB. Mue nyjkHa MMEHHO HTa paMKa
¥ TOJBKO BTa PaMKa JUIA MOHX BBIBOJOB B TONB3y ,Mupa u peanrmn’’ Ta-
Kosa Meicah Beprmry [26, c. 22]. Besos [ Bepram mwe mor GeiTh ocCTaB-
Jen 0es OTBeTa NMepejOBBIMH NpejcrasuresxamMyu nayunoit meream X VI pe-
Ka — DHIMKIONCIHCTAMI.

1.5. K. ’AxamGep. Ilosopormerii mnymkr B wmeTopum OPMEPO-
BaHISA OCHOBHBIX TIOHATHII aHAINBA CBASAH € HAEAMH W [eATEILHOCTHIO
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. JI'Anambepa. OfnmE ms opragn3aTopoB W BeIyINIX aBTOPOB DeCCMEpPTHOIO
IeleBpa HPOCBETUTENLCKON MBICIN (DHIIMKIONENT MIH TOJNKOBOIO CJOBAPs
HayK, HCKyceTs m pemecen» B crarbe «[luddepennmany samsmia: «Hbworon
HUKOr/la He cumrak gm(depeniualbHoe HCUYUCIeHNe HCUncaeHneM Oecromnet-
HO MaJjbix, & BHAEJN B HeM MeTOJ LEpPBHIX U IOCJIeJHHX OTHOIIeHHi» [44,
c. 157]. K. JU'Amambep crail HepBRIM MaTeMaTHKOM, O00BABHBINUM cedsa 00-
JajgaresieM JoKasarTelbeTBa, UTO OCCKOHEYHO MAJible (HA caMoM jlejie He cy-
IIEeCTBYIOT HH B NPHPOAe, HE B jJouyileHusx reomerposy. llosmimg
K. JI'Anambepa, orpamensas ¢JHMARIONEANEIL..», B HEeMAI0l CTEIeHI CI0-
cobcrsoBana ogopmnenmio B woume X VIII pexa mpepcraBienms o Oecromed-
HO MaJoil, Kak 0 BeJNYHHe, CTPeMAIelca K HyIo.

16. B. Bousmano, O. Homu, K. Beitepmrpace. XIX nex
cTall BEKOM 000CHOBANMS aHaJM3a ¢ IOMON(bI0 Teopum upepenon, Bbijaio-
uuites BRIag B oTor nponece suecanm B. Boasmano, O. KHomm n K. Beiiep-
mrrpace. Jloermykenns HA3BaHHBIX YYEHLIX OTPAZKeHbI B JIOOOM Kypce aud-
thepennuaabHOro M METErpadnpHoro meumenenmsa. Howwit wasonm erporocti,
peipuayTeiit B, Boasmano [65], mpammoe O. Komm onpepenenite Gecroneuno
MAJOTO0 KOJMYECTBA KaKk NePeMEeHHOl ¢ HYJeBBIM NPEeNoM, Hakouern, e-o-
rTexuuka . Beliepirrpacca coCTABIAIOT HEOTHEMIEMYIO YacTh MaTeMaTire-
CKIX BO33DEHNIl, BOILIN B COBPEMEHHYIO RYJILTYDPY.

1.7. H. H. JIysunn Havano XX Bexa oTMeUeHO AaJbHEIIINM POCTOM
HEJIOBEPHA K KOHHENIHH AKTyaJbHBIX OECKOHEUYHO MAaJbIX, DTa TeHIeHIHA
0co0eHII0 YCHIMJAChL B CBABM ¢ NEPEyCTPONCTBOM MaTeMATHRII Ha OCHOBE
TEOPETHRO-MHOKECTBEHHON YCTAHOBRY, 3aBoeBapiieil cebe B TPHALATHIE TOIH
IPOMHBIE KII0YeBble O3MIN,

H. H., Jlysuun B nepsom msgaunnm Boabimoii Conetcroit DRIIKIOTCHH
B 1934 r. nucan: «Uro ke kacaercs MOCTOAHHOTO GECKOHEUHO MAJOLO KO-
JHYecTBa, OTJAUYHOrO 0T HYJA, TO COBPEMEHHBIT MATEeMaTHU2CKHWII aHAJIN3,
we orpotas (HOPMANLHOI BOAMOKHOCTH ONpPEIENUThH HeI0 NOCTOSHHOr0 He-
CROHEYHO Majoro (HampmMep, Kak COOTBETCTBYIOIIEr0 OTPe3ka «HeapXuMe-
JOBOIT» TEOMETPHI), PACCMATPHBALT HTY HJEI0 KAK COBEPUICHHO (eCIuioinyio,
TAK Kak BBecTH Taroe 0ECKOHEUHO Majoe B MCUHCIEHNE OKABLIBAETCH HEBO3=
moseaeiMy [30, ¢. 203—294], Ha ormomennm H. H. Jlysuna w Gecrometno
MaJBIM CTONT OCTAHOBUTLCA 0c000, KAK 1A BajKHOM CBHJIETEILCTHE TOKO,
00BITHO CKPBITOTO ApaMATHZMA, KOTOPHIM HAOJHENA WCTOPHI RKaykaoil riay-
Goroit mzen, soamywomeit mogeit. H. H. Jlysun ormmuanca pemkoii cmocof-
HOCTBIO HPOHMKATH B AP0 CAMBIX WB0HIPEHHBIX MaTEMATHUECKUX NPOGIEM
W, MO/KHO CKasaTh, BJIajleJ 3aMevyaTelbHBIM JapoM mupejsuupenns [23, 28]
Wpen Gecromeuno Majibix umcea TP HTOM OBIIA UpesBBUAiino OJamaxa eMmy
nenxogornyeckn. OH MOATEPRABAL: «...MBICIL 0 HAX HURKOIJA HEe MOTJA OLITH
yeuenino marHa#a u3 cosHamma. VMewTes, owesuamo, Kakme-To TIyH0RO
CKPBITBIE TIPUYMHEL, eIe 10 CHX 10D He BLIACHEHHLIE HOJHOCTHIO, KOTOPHIE
3aCTARIAIOT HAIN YyM OBITHL PACHONOKEHHBIM Beephea cuurathes ¢ nummy [30,
c. 396]. B nmpyrom mecre ¢ mommmmmpoit ckopobio H. M. Jlyamm ormeuad:
«Horma ym maunmmaer csoe 3HAKOMCTBO ¢ AWAJM30M, CIOBOM, KOTJIA Jis HEra
BecHa, O HAUMHAET HMEHHO ¢ AKTYAJIBHO MATBIX, KOTOPBIE MOYKIO HAZBATH
LameMentamu’’ wodmuecrsa. Ho mocremenmmo, miar sa maroM, 1o Mepe Ha-
KOIJIeHUA y Hero BHamuil, TeOpHii, Npechenns K abeTpakImim, yeTaJ0CTH,
YM Haumnaer 3a0BIBATL CBOM IEPBOHAYAJNLHBIE CTPEMIIEHHS, YIALOATHCH MY
Lwpedsauecrsy”. Kopoue ropopsa, Korjla UWPHXOAUT OCeHb yMa, OH JIaeT cebd
yOequTs B EANHCTBEHHOCTH NPABHILHOTO 000CHOBAHIA TP TIOMOIIE TIPeje-
aos» [7]. Hocaenmowo touxy spemms H. H. Jlysum aweprmumo passusal B
yuebnnre «luddepennnanpioe meuncienney, yrassipas, UT0 (HUKAKAL RO~
CTOAHHAS GeauduNa He f8aslercs Geckoneuno Maaoll, Tak e KAk HUBIKOE
uucao, Kar vl Maao oHo Hu Geao. Ilosromy, B cymmoct: rosops, Guiro Gul
ropasjio NpaBWIbiee YHOTPeOIATE HE TEPMUH «GecKoHeuno Maaoey, mo Tep:
Mun «BecKOHeUHO yMalsgomeecsy Kak 6ojee APRO BRIpaKalOMmil udero n
pemennocruy [29, . 61]. '
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18. A, PoGuncon Ceasmoe (mocMeprooe) m3janne Ha2BAHHOTO
yueGnnka H. H. Jlysuna ysupeao cser B tom ke 1961 r., s xoropom A. Po-
ouncon onyomukosan cpoit «Hecrangaprusiii ananus», copep:mamuii cospe-
MeHnHoe 060CHOBAHIE METOJla AKTYAJbHBIX Oeckomeuno Manbix (em. [39, 76,
771). A. Poommcon ommpaicsi Ha Jokaabmyio teopemy A. I, Masannesa,
BBIIEISIA €€ KAK Pe3yibTaT «OCHOBONOJIATAIONIET0 BHavenysa Juia Hallei Teo-
pmuy [76, ¢. 13] m npsaMo cewascs ma pabory A. M. Maasmesa [33], or-
nocamyoes ® 1936 r. Orepoirue A. PoGuncona pazbsicHAeT HeH pogoHa-
qaabHuKOE g @epeHmaisLHoro U MHTerpaibLHoro MCUncienusd, paer HOBOe
HNOATBEPIRJIeHNe JAMAJeRTHUYCCKOr0 XaparTepa pPassUTHA MaTeMaTHKI,

§ 2. llomarne MuosKecTBA B HECTAHJAPTHOM aHAIU3E

2.1. Huimemnme m3iosRenis MaTeMaTHYecKOro aHaju3a CTPOATCA Ha II0-
naTHn Muos;kectsa, Hecranmapruwiit amamns mim, 0ojee NOJdHO, HecTandapr-
HBUL MATEMATUHECKULL AHAAWL3 ABAAETCS pa3desoM MATEMATUHECK020 QHAAl-
aa. B 210l cBA3ZH CTAHOBHTCS OUEBHIHLIM, UTO B HEM HPHHIMAKTCS 0OBIY-
Hble B3NGB Ha Mupokecrsa (em., mampumep, [13]). Mupvn caosamu, B me-
CTAaH/IAPTHOM aHajm3e NpejnoIaraloTca MHOMKECTBAMH Te M TOJLKO Te
COBOKYIIHOCTH, KOTOPBIMI onepupyer wiacciuecras teopua. Crour moguepr-
HYTh, WTO CHpaBeiimBa M repedopMyInpoBka NPUBEEHHOT0 YTBEPIeHMI:
HECTaH/APTHBIIT AHAJNZ HEe CUNTAET MHOJKECTBAMI Te H TOJILKO Te COBOKYMH-
HOCTH, KOTOpBIE He NpH3HaeT B KAYecTBE MHOMKECTE «CTaHgapTHas» Mare-
maTuka, B 10 e BpeMs HeCcTaHOAPTHLIL AHAAU3 CE6A3AH € YTOUHEHHBIMU
6033PEHUAMU 1A MHONCECT8A, T. €. KaK NHOTJIA TOBODAT, CTPOUTCA 6 pPAMKAT
HeCTandaprioll Teopul. MHONCECTE.

2.2. B ocnose nanpHON TEOPHH MHOKECTR JE/RAT RIACCHYUECKNEe Tpef-
craparenmsa I'. Ramrtopa: «MHOMReCTBO €CTh MHOTO€, MBICIUMOE HAMH Kak
eIHHOe» ¥ MHOFKECTBO — HTO ¢COCANMHCHHE B HEKOe 1el0e ONpe/Aelennbix Xo-
POILIO PASIHUNMBIX [PEAMETOR HAIIero cO3epPHaius Il HANIEr0 MBITLTeHMI)
[15, e. 173]. OGmenssectio, uTo NOAOGHBIE KOHIEITIHA UYepecuyp IMIPOKH.
D10 06CTOATETLCTBO OOXONTCS JleTannaanueit pasiananii MHOMKeCTB 0 HeMHO-
secrs. Hanpumep, mug ofozuauenys HEHPUEMIEMBIX — (CANIIROM DO
IIHX» — COBOKYNHOCTEIl MHOMECTB NpHMeHserca TepuMun «waacey. Ilpm stom
HOAPABYMEBACTCS, UTO Kiace ne obssan ObiTh MuoykecTrom. Mubivm ciaopamm,
npun gopMaiuzaiumy NOHATUIT HAUBHOI TEOPHH MHOMKECTB 0oJiee MOJHO |
THATEJNLHO PErVIaMeHTHPYIOTCH IPOLEAYPHI, MO3BOJAOINNE BBOANTHL TO N
HH0E (KAHTOPOBCKOE» MHOYKECTBO B MareMarHuyecknil odmxojn. Bee pomyme-
HUA B MaTeMaTHKy MHOOReCTBa copepiientio papmuorpasnbl. Camo cofoif, oT-
clofla HMUKAK He CJIeIyer, YTo BCe MHOMKeCTBA PAaBHLI W/ He HNMelT OTIu-
ynii. [lpocrto MHOMECTBA OJHOTHIHEBI, 00Jafal0T OOHIIM CTATYTOM — OHI Alle-
MEHTBI ¢KJIacca BCEX MHOJKECTEY.

2.3. Pemaromrii HOBEII MOMEHT, TIaBHAs TOCHIKA, (hOpMHpYOIas me-
CTAHJAPTHYIO TEOPMI0 MHOJKecTB, upeassivaitmo mpocra. Owma sarmiouena B
TOM, UTO MHodJcecTéa Owvigaror paanble: crandaprhvie w necrandaprusie. 1lo-
9TOMY NpaBmjibHee TOBOPHTH HE 0 HECTAHAapTHOIl TEOPHH MHOKECTB, a 0
TEOPHH MHOYRECTB, CTAHJAPTHBIX W Hectanpaprupix, Muorynrnenoe npexcras-
JdeHme, BhIedsieMoe (hpasoil «MmmoskectBo A crangapTHO», COCTOUT B TOM,
uto, A ACHO T OTYETINBO ONICAHO, CTANO0 «aprearToM» I0O3HABATENLHOIL
pesarensroctn Juojeit. IlomsTmem cranmapTHOCTH NPOBOINTCSA pasrpammdi-
TeJIbHAA JUHIA MERILY OOBeKTaAMH, ONpeeNsieMBIMII SRHLIMH MaTeMaTHue-
CKIMH KOHCTPYKIUMAMI, HANpPHMEp, ¢ IOMOIIBI0 TEOPEeM CyH[eCTBOBAMNES I
eMHCTREHHOCTH, — UX Ha3BIBAIOT cTandapTHuIMIL MHONCECTEaML, W O0heRTA-
MII, BO3HHKAIOIMHUMH B HPOIECCE MCCIE0BAHIA HEABHBIM, KOCBEHHBIM o00pa-
30M — HecTandaprHulmiL MHONCECT GAMIU. :

TIpsayeiME HeByCMBICTenHBIME cnocofaMu 3ajlafner umeda i, e, sin 81,
KOHKPETHO M YeTKO ONNCANbl MHOKCCTBA HATYPAJILHBEIX M BEI[ECTBEHHBIX
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unced. Haspanusie 00BbeRTs ABJIAIOTCH cTanjaprusiMu. B cow ouepeih, 1npo-
H3BOJALHOE «A0CTPAKTHOE)» BCHICCTBEHHOE UHCI0 BO3HUKAET KOCBEHHBIM 00-
PasoM, BBOMIICH KAk HIEMEHT pafee YKABAHHOLO MHOKECTBA BCEX BeINeCT-
pennsix uncea, llogoOnetit cnocod Beefiennsa 00BLEKTOB B PACCMOTPEHIIE YPe3-
BBIUAIHO PACHPOCTPAHEH: BEKTOP — 9T0 HJIEMENT BEKTOPHOLO HPOCTPAHCTHA,
GUILTP — MHOMKECTEO HOAMHOZKECTB JAHHOTO MHOMKECTBA, OoDJajaioumee K
TOMY JKe H3BECTHBIMI CBOMCTBAMI I T. 1. SHAYIT, CPE/H BCIIECTBEHHBIX UH-
cesl ecTh cTamjapribie W HecTAHJAPTHBIC, CYUIECTBYIOT CTAHAAPTHLIE W HE-
CTAHAPTHBIC BEKTOPLI M (PUIALTPLL I, BOOOILE, MMEIOTCS CTAUAApPTHRIE I He-
CTAHJAPTHBLIC MHOMKECTBA.

PaaGepem npudMep MHOZKECTBa TeCUMHOK Ha Jeyiae, B wiaccmueckoMm co-
ypaennn «llcammuTy ApxuMesn yKazamr: «..CPepi YHCEN, KOTOPHIE IOy
OT HaCc Haspauie W ONyOJNKOBAIBL B HANNCAHHON K SeBKCHINLY KHUTE, HE-
KOTOPLIE TPEBOCXOJT HE TOJALRO YICI0 MEeCUHHOK B 00hbeMe, paBHOM 34110/~
HeHHOH, Kak MBI CKasaum, JSeMie, HO jlajke B o0beMe, paBHOM Mupy» [2,
¢. 358]. Jmaumr, YMCJ0 MECUHHOK HA JEMIe — KOHKPETHOE HATYPAILHOEe UHCc-
go. Opmako jarh HEOOCDEJCTBEHHOE olpejelleHne HTOro YHCaa, Ha3BaTh
HEMEHHO 2TO UMCJ0 NpPAaRTHUEeCKE HeoaMo:kuo. llocieposarennnbiit nepedbop
HECYMHOK Ha SeMile BBIPAKALTCH (HEOCYHIECTBUMBIMY), «HEOIPEeeTIMBIM) —
HECTANAPTHBIM — HATYPAILHBIM UYHCIOM H COOTBETCTBEHHO MHOZKECTBO Iec-
qnaoK necranjgapriuo (ep. [6, 9, 12]).

2.4. PasymeeTcsn, npupefeHHble BAINAIb Ha PA3JIHYHA CTAHJAPTHBIX |
HECTANJAPTHRIX MHOJRECTB HMEIOT BCHOMOTATEILHOE SHAUEHIE A OBJIAILE-
HHA UPABHJIAMI OHEPHPOBAHHA ¢ HOMH. JJeCh MOJRHO IMPOBECTH aHAJOLHIO
¢ HOIOKEHIEeM B TEOMETDHH, rjie MHTYUTHBHBIC HATJSIHBIC TPeICTABICHTIT
0 MPOCTPAHCTBEHHBIX (hOpPMAX TOMOTAIOT BHIPAGOTATH HABBIKM HCIOJIL30BAHIA
aKCUOM, COCTABIMIOUINX, B KOHEUYIOM cuerTe, CTPOTAe ONpeeenus Fouen,
upsaMeix, miaockocreit w 1. 1. Coepys A. 1. AunexcaujpoBy, meodXomiMo or-
METHTEH, YTO «AKCHOMBI caMu 10 cebe UymJalorTcs B COAepsRaTeqbHOM 000C-
HOBAHAN, OHII JIMUIL CYMMHPYIOT JAPYroif Marepman M Jal0T HAYal0 JOTHYe-
cromy roctpoentio teopumy [1, e. H1]. B cnsasu ¢ srum dopmansrony esede-
HUIO AKCUOM HeCTAHJAPTHOL Teopuu MHoxcecTe Heodrodumo npednocaarsv ux
Kauecraennoe obcyacdenie.

2.5, Har MpI y:ke sHaeM, HeCTAnJAPTHAS TEOPHs MHO/RECTE HAUHHALT-
¢ ¢ (urcanmum IEePBUYHOr0 HaOJIONEHNs: MHOKECTBA OBIBAIOT pPasHBIE —
craHjgaprTaeie W Hecrapgaprusie, IToMmMo HTOro TPHAEMAIOTCH  CJELYIONIHEe
noeryaatel (mam, Gojee TOYHO, BAPHAHTHL CIEAYION{IX OCTYJIATOB).

26. llpunnun mepeunoca: oObiunoe yreepicdenue, JoKa3bLEaI0-
uwee CYWecTeoeaAnUEe HEKOTOPO20 MHOMECTEE, 3adaer 00HO8PEMEHHO U CTaH-
daprioe mnodcecrso. VIHBIMU CIOBAMM, TEOPEMbI CYIIECTBOBAHMA W IHHCT-
BeHHOCTH, HPHHATHE B KIACCHYECKON MaTeMaThmke, CUYMTAIOTCH IIPAMBIMI,
ABHBIMII OUPEICICHUAMI MaTeMaTHUECKNX OOBEeKTOB. JKBHBAJCHTHAS JIepe-
GOpMyAMPOBKA HPUBEIEHHOr0 NPHHEINIA, PAZHACHAIONAS CMBICH ero Hajbd-
HUA, TJACHT: JUIS TOro 4TOOBI Jl0Kasarh Karoe-ambo yTBepsRiaenHme mho Beex
MHORECTBAX, J0CTATOYHO JOKA3ATH €r0 TOJLKO A CTAHAAPTHBIX MHOZKECTE.
HNurynrnsEsM of0cHOBAHEEM NPHHIMNA TePEH0ca CAYRHT TOT OeCCHopHsi
darr, 4T0 CYIRHCHIA, OTHOCAIMMECH K IPON3BOJBHEIM MHOFRECTBAM, MBI BH-
HOCHM, ONEPHpPYs TOJABKO ¢ Y#e Peadnio ONICAHHBIMI — €O CTaHHaPTHL-
M — MHOMRECTBAMIL,

27. llpuanoun mpeanuw3anuu: @ kawdom GecKoHeuHOM MHONCE-
cTee umeercs HeeTAHOapTHBUL daemeny, ANEKBATHOCTH HPHBEIEHHOTO NOI0-
JKeHNA O0IMuM  IPeCTABICHAAM 0 OecKOHeUHoCTH wecoMHenma. [lpmumumn
Heamn3anul B JadbHeiimeM wacto jaercs B Oosxee cmiabneix (hopmax, oTpa-
JRAIOMBX KONIENINIo HeucYepnaeMoro pasHoodpasus WAeaTbHBIX 00BEKRTOB.
Hampmumep, muorga mpmamMaior, WT0 BCe CTAHAAPTHBIC MHOKECTBA ABIAIOT-
¢ IEeMEHTAMH HEKOTOPOr0 KOHEYHOro MHOKeCTBA. UHCI0 HIEMEnTOB Tako-
TO «YHHBEPCAJTLHOTO» MHOYRECTBA KOIOCCATBHO W, UTO BajRHEe BCET0D, He-
OCYIIECTBIMO — necranaapTio. ITosToMy 1e MOJKET BRIALIBATL YANBJICHIE He-
CTAHIAPTHOCTL CAMOTO VHUBEPCANBLHOTO MHOCCTBA.
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ITomesno nmoguepruyTh, YTO NpPH PadoTe ¢ M3J07KEeHHBIMH TIePBLIMH JIBY-
{4 nocryaaraMin (Kak BIpPoYEM B Beajae) #eolxoduMo RPOAGCAATb OCTOPOJc-
were, Tar, B cway OpUHIHATNA TEPEHOCA CTAHIAPTHOE MHOMKECTBO OIIpeje-
MACTCH CBOMMIT CTAIIAPTHBIMIL DJACMEHTAME O/HO3HAYHO B Cpejie COpOJu-
feii — crapjaprobix Muoskects, Ojmarko paceMarpuBaeMoe MHOKECTBO He
CROJIHTCS, BOOGHIE TOBOPS, K NPHHALIERAIIM €My CTANapTHBIM HJIeMeH-
ray. Moryr eyiiecTsosaTh Jpyrue, HECTAHAAPTHBIE MIOJRECTBA, COJEpIRATIIe
B cefe Bech 3alac CTAHZAPTHBIX JJIEMEHTOR MCXOANOT0 MHOJKecTBA W HE
HMEIOIIAX HOKAKHEX HHBIX CTanjgaprueix axeMenton. Eme oo pocroitnoe
YUOMHHAHI 00CTOATENHCTEO BAKIIOUAETCS B TOM, 4T0, KAK M B OOBIUHOIL
TEOPUI MHOZRECTB, ROHATUE 4yreepicdenues caedyer NPUMeHATH 0CMOTPU-
Teavrno. B npunmmne nepemoca peus A0MKHA WATH 00 OOBITHBIX MATEMATH-
HECKHX TPEI0KeHHsAY, He ameJANpYIOIIX K HOBOMY, OINICAHHOMY Ha €O-
JIepsRaTenbHOM  YPOBHE CBOICTBY MHOMKECTB — OBITH WM He ObITh CTaH-
mgaprusiMn. B npormeHoM caywae, MCXoAs W3 TOr0, 4TO BCE CTAHAAPTHBIS
MHOZReCTBA CTANJAPTHLL, MBI cjeraim OBl BLIBOJ O CTAHIAPTHOCTH TIPOM3-
BOALIOTO  MuO#ecTea, llocuepmee 3akmiovenire TPOTHBOPEYHT  IIPUHITHITY
mieammsanuu. Mrak, xoncratanms Toro, 1m0 HEKOTOPOE MHOYKECTBO CTAHAPT-
HO — 2TO He 00BIHOE yTBep:KIenue.

28. llpnunun craHgaprusannu: xewdoe crandapruoe MHO-
aeecreo w aroboe ceolicreo onpedeasfor H06oe CTAHOAPTHOE MHOWCECTEO —
TMOJIMHOZKECTBO MCXOAHOIO MHOZKECTBA, CTAHJAPTHEIE HJIEMEHTEI KOTOPOTo 06-
agajgalor HassamneiMm cpoiicrBoM. llonpoGuee rosops, nyers A — pacemarpu-
BACMOE CTANJAPTHOe MHOMKECTBO 1 (¢ — Kakoe-auGo cpoiterso. ITpmmmum
cTanapTHAAIIIN YTBePIRAALT, UYTO MMEETCHA CTAHIAPTHOE MHOZKECTBO, 0003HA-
yaemoe obpuno rze A: @(z)} u yAOBIETBOPAIONIEe COOTHOMIEHWIO:

ye*fzed: g@))—ysfre d g@))—y= A A qy)

mist pearoro cramgapruoro y. Muoskeerso *{z € A: ¢(z)} wacro maambaior
crandaprusayuelt, onyckas yRasaHHg Ha IapaMeTpsl, YIacTBYIOIIHE B €ro
onpejenenni, Vurynrusnoe ofocmopanme NPHHNALA CTAHAAPTH3AIMI COCTO-
T B TOM, 4TO HMeA B HAaJU4HN ABHBIE ONNCAHNA MATEMATHYECRHIX 00HEKTOB,
MBI MOJKeM OIEepHpOBATH COCTABIGHHBIMU U3 HIIX 10 TeM MM HHBIM 3aKOHAM
HOBBIMIL BIIOJIHE ]\'GIIKPETHBIMH MHOMecTBaMIi. Cmnﬂapm.iaquﬁ C)ORO.ITH-}IET
00w enpuATLIE MeT0d GbLOeACHUS NOOMIOICECTE ¢ NOMOWDBLIO OTOOpa ane-
MeHTO8 ¢ naneped sadannvim ceoticTod. IIpm o6AyMBIBAHNN TPUHINIA CTaH-
HaPTHSSI[HII HOJes3Ho oﬁpa'm’rb BHIMaHHe ©Ha TO, UTO B HEM HHYero He ro-
BOPHTCH O HECTanJAapTHbIX JJieMeHTax BOANHKAIOOIET0 MHOMRECTBA. Jto He-
cayyaiino, Tarme HICMEHTHI MOryT o0Jgajgarh, a MOryT 1 He o06jajgarh pac-
CMATPHBACMBIM cpoitersoM. Cront 3/ech  dRe NOJIEPRIYTL, HYTO [IPITHTIIIT
cTaNapPTH3AMII  HY/KIO HPHAMEHATHE € HOMKHON ocMmorTpuTensnoctsio. [lo-
HMBITKA CAMOBOJIBLHO CTAHAAPTHIOBATL YHUBEPCATILIOE MHOIRECTBO, CONEPIRa-
Imee Bee CTAHJAPTHBIE MHOJKECTBA, TPHBOJAHT K HEMEICHHOMY IpPOTHBO-
peumnio,

2.9. Ilpusepennnie mOCTYIATHI KIAAYTCA B OCHOBY AKCHOMATHYECKAX
HSHD?I(G!IH'E uec'ranr_l;ap'moﬁ TEOPHH MHOKeCTB. Nl[xl paccMOoTpuM HX JleTalnb-
Ho B § 5—7, a moka, ocrapasch B pPaMKaX WUBIOMEHHLIX «HAMBHBIX) ITPeil-
CTABJCHMIT, O0CYINM CBOICTBA HIEMEHTAPHBIX OOBEKTOR MATEMATHYECKOTO

anammsa (em. Tarsme [32, 36, 42, 59, 60, 63, 69]).

§ 3. Ilpocreiinine cnoiicTea crangapTHLIX
Il HECTANJIAPTHHIX BEIeCTBEHNUBIX WICeN

3.4, Jlas muoskectsa A yerosumces mmcath a = °A BMecTo BhIpayKenms:
«a — cTanjgapTHLLL daemMent Ay.

3.2. Hueror mecro yreepacdenus:

(1) enpasedaus npunyun undyryuw no crandaprHLlM HATYPAALHOIM
yucaam, 1. e. ecau A — mnosxecrgo, das woropozo 1A u npu ne°N
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eepno nA—>n+1€4, 7o A codepawur ece crandapruvie HATYpaILHBLE
yucaa: ‘Nc A;

(2) ecrandaprioe KoHeunoe MHONCECTEO UMEET TOABKO CTAHOApTHBIE
ACMENTBL;

(3) ecaw mmodaceergo cocragaeHo u3 CTAHOAPTHBIET INEMEHTO8, TO OHO
EOHEeYHO U cTaHOapTHO;

(4) narypaavioe uueao N Hecrandaprio 8 ToMm W TOALKEO & TOM cayyae,
ecaw N Goavwe a106020 cTanHdAPTHO20 HATYPAALHO20 HUCAA;

() dasn OGecroneunozo cramdaprrozo A cumeonr °A me oGosnauaer
MHOHCECTEA.

< VYeraposum (1) m (5), Tak kar npoune YTBepP:RAeHNUsA ITPOBEPSIOTCH
npoe.

(1) Wcnonssys mpuHOun cranfgaprusanum, o0pasyeM clejgylonee craf-
napraoe MmuoskectBo B:=*{neN: n# A4}, Jlonycrnm, uto B# &, Torna
y B umeercs: HauMeHBIINIT CTANAPTHEIT (B CHJIy IPHHINOA IepeHoca) bie-
menr m. llo yexosmio m#*=1 (ubo 1=4), Kpome toro, m & A un, craao
6bits, m — 1 & A. Iockonsry m — 1< °N, 1o m — 1 € B. Iloryuaem nosuoe
nepasenctso m— 1 =m. Urag, B=9, 1. e. (VR=°N)n= A.

(5) Homycrmm, uro °A — mumoskecteo. Ha ocmopanmm (3) sawmiouaem:
°A womeuno m crampapruo. Ilo npuammny nepemoca A = °A. Smaunr, A xko-
meuno. [Tomywmmm nporaeopeune. B>

3.3. B cususu ¢ 3.2(4) mecramgaprabie HATYpPATbHBIe YHCTA HA3KIBAIOT
(axryaavno) Geckoneuno Goavwumu mam, Kopoue, OGeckomeunbivm, Hak yra-
span JI. ditmep: ¢..0ecKomeuHOE YICI0 W MHCJI0, OOJBIIEE BCAKOIO MOTY-
mero GBITH BajgamHBIM,— 5710 cumonnmeny 47, ¢. 89] (cp. [6, ¢. 61]). Becrko-
HeunocTh umena N BeipazgaoT cuMmponom N ~ +oo,

4. Hmeror mecro caedyioujue gakror:

(1) (N~ +oo, M = +o0)— (N + M = 4o, NM = +o0);

(2) (Wm+o, neN)>(N+n=+w, N-—n=-+tow, nN=-+w);
(N =+, M=N)—> M = +oo;

(3) «..eccau 1/0 oGosnauaer Gecromeuno Goavwoe UWCAO, TO TAK KAK
2/0 ecrv, necommenno, ydséoennoe 1/0 (mo onmpepenenmio! — C. C. K.), se-
MO, uTO uucao, rori 6wl u Geckomeumo Goavuoe, MoyceT crars ewe ¢ 06a
uau Heckoavko paa Goavweey (JI. Ditmep [35, c. 620]).

3.5. Ilycrs R := R U {0} — pacmumpennas umciosas npsmas. JIEMEHT

t=R maswmBaloT KoHeunblm W THIOIYT ¢SSR, ecam maiijilerca cTaHIaprHOe
yncao n < °N, pan xoroporo |t <<n. Ilpm t ¥ ~*R n t>0 mumyr ¢~ +;
aHAJOTHYHO ILOHEMAIOT 3anuch § ~ —co, [lina OeCKOHEUHBIX YHCE] HAcTO NC-
HOJB3YIOT YCJOBHOE corjamenne rtuna = +oo +>-f{&u(+o) m coorser-
CTBYIOINWIT CJIOBECHEI oOopor: «piement f Jge:RuT B MoHage —Hooy, Uneno
t =R maswBaior (GKTYAAbHO) GECKOHEUHO MOALIM WM UHPUHLTE3UMAIb-
He, econ |t] Membnie mOGOro CTamgapTHOrO CTPOTO MOJOFKHTENLHOTO UNCIa
mim, uto TO ke camoe, ecan |t| < 1/n pas sesworo ne°N. Ilpn arom nu-
myr t~0 nan = p(R) m rosopar, uro ¢ xemnr B Monade myus. (Campoxn
p(R) menomssyior mapamy ¢ obosmauenumem p(0), mopguepruBag 09eBUAHYIO
€BA3EL ¢ EAMHCTBEHHOIl orTfgemmMoii BexkTopmoit Tomomormeit R.) Tepmun mo-
HAA povel mMMeer JABHION HCTOPHIO WM TPAMANMOHHO (YT0 He BIOJHE TOU-
HO) TepeBOJUTCA B RIACCHYECKIX TercTax Kar eamnuna. Ilo ompeneseniio
Eprnuna, momaga «ects <102, 4Uepes 4uT0 Kajkloe W3 CYIIECTBYOINHX CUH-
raercs egmusy [37, c. 9].

3.6. Cnpasedausst yreepacdenus:

(1) (s=0,t=0)—>s+t=0;

(2) (s=~R,t~0)—>st=0;

(3) 2= 0 <> 1/z= +o (npu z>0)
C..lCAlL Z CTAROGUTCS KOAUUECTBOM, MeHpluum atofoco Mo2ywezo Ovire 40-
dannvim Koauuecrea, T. e, Geckoieuno Maavly, To 3HaveHue dpobu /. doa-
JcHO cTaTH GoavwuM, yem atoboe Mozyujee GvITH 3AGAHMLIM KOAUMECTEO, T. €.
Geckoneuno Goavuun roaunecrgom» (JL. ditmep [47, c. 93]);
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(4) (¢ =0 ut crandaprno)— t=0.

<4 (1) Iyers ne°N. Sflemo, uro |s| <1/2n m [tl <1/2n. Orcioma
Is+¢l < Isl+1tl <1/2n+1/2n=1/n, 1. e. s+ GeckoHEUHO MAJIO.

[Ipoune yTBepAaeHns TPOBEPAIOTCH CTOMb Jke npocro. B

3.7. Monada p(R)— aro me mmoscecrso.

<4 Jlonyerum npormsaoe. Torga p(R)— mopmuoskectso R. Jlas rasm-
poro t>0, t = °R, Oymer t= p(R). 3naunrt, ¢=s:=sup u(R). fleno, uro
yeno § Oecromeumo Mmago, s>>0 m, xpome roro, 2s<s, Ilocumennee mepo3-
MORHO, >

38. Ecoim s—t=~0 gua s, t€R, 10 numyr s ~{ n rosopsar o bOecko-
neunoty Oausocrw s m . PojpoHavailbHuknm MaTeMaTHYECKOTO aHajlmsa Ipu
HeOOXOMMOCTH 11e Pasimualil 4ncia, PasHocTh Mesay KOTOPBIME HH{ IHU-
reanManbua. Tawoe moaossenne JI. Ditmep Beipajkai ciaopaMu: «..0eckoneu-
HO MaJoe KOJMuecTBo ecTh Touno myliby» [47, c. 91].

3.9. Iosgesno cnenumagbuo MOJUEPKEYTEH, YT0 (ECKOHEUHYI0 0Jn30CTH Y-
cesl Hean3a massarTh nopmuoxkectsoM mupomasefenmsi R X R, B camom pexe,
B TPOTHBHOM CJydYae MHOMKECTBOM OKasalcs OBl o0pas dixeMeHTa 1ylb 1pH
aToM oTHOmIenuH, T. ¢, Momama W (R). Specn ke cromT 3aMEeTHTL, UTO MO-
nada p(R) «medeaumar, T.e. pIA KAMAOTO CTAHIAPTHOTO N BEPHO:
1/np(R)= p(R). Hpn ocmecaennu poanm mouagsr p(R) B mocrpoenunm cu-
CTEMBI IEJBIX YHCEeJ TOYYHTEALHO 00paTuThes ® onpepenennio Kpkimma:
«Uneao me — MuoyReCTBO, coctasiennoe us monamy (cp. [37, e. 9]). Amamxo-
IHYHO, BCA «HecTanjapTHasy paclimpensas unciaopas npsamas R m, uro mam-
fojiee HETPUBHAJILHO, ee KoHeuHas gacTh ~R npeperapasior cofoii mabopnr
monaf. Bosee erporas dopmysmpoBka 5TOro yTBep;KIEHUs OCHOBBIBACTCA HA
caeayiomeM (pynjaMeHaTarsLioM jakTe.

3.10. Jaa wawdozo womewn020 Hucaa cyWecTeyer, w NpuToM edun-
ereennoe, beckoneuno Gauskoe k HeMy cTandaprioe wicao.

<l Tlo mpmnnumy cramgaprusanunm npm jaunoMm (€ R Momuno opramm-
gopath crampapruoe MuoskectBo A :=*a=R: a<t). fleno, uwro AF+ 3D nu
A<n, viae craugaprooe uucio n=°N takopo, wro —n<I{(<n, B camom
Aede, A KaikI0TO CTAHJapTHOTO asA oymer a<t<n. [lo npuamuny
nepenoca 3armiouaem: A <n. B cuny noamorst R mmeercs s:=sup A €R.
Ouesnpino, s — cramjapraoe uncio, [lowaswem, wro s =~ {. B nporusnom ciay-
Hae HpH mHerotopoM crangapraoom &£ >0 Gymer |s—t] >e. Ecam s=t, 10
nogyunTes s =t+eg, 1. e. s=a-+ & s wamporo crammapraoro a € A. Ho
Tora §=s-+e, ur0 Hepepuo. OcrTaBIIascsa BO3MOKHOCTH § << TPHBOAAT K
HPOTABOPEUNIO ¢TOJMb Ke ckopo, B camom peme, Obio 66t £> 8§+ & U BHOBB
s=s+e P

3.11. Cramppapriooe wumeixo, GECKOHEYHO OJAM3KOE K KOHEUHOMY WHCIY

= ~R, maswpalor crandaprioli vacrsio t w obosnavaor st(t) mam °t. Ilo-
jgaralorT Tarike “f = z£oco  ecim § & koo,

3.12. Taxnym oOpasoM, paCIIHpeHHYI0O NPAMYI0 B HeCTaHIapTHOM ama-
JI3e HYIRHO TpPEiCTABIATL cefe B cBa3M co chepyiomeir cxemoii (pme. 2).
Boitensia (KoHEUHOE) WHCAO { Ha OCH, MBI PHCYEM JRHPHYI0 TOUKY — MOHA-
ny w(t):=t+ p(R)—«umenesmmoe rtounoe maobpasenme °f». Ecam maupa-
BUTH CINTLHBIT MIKDOCKON B paifoHm TOURHN f, TO B ORYISPE MBI YBUIMM pac-
mibIBINeecs 00JaYK0 ¢ HEACHBEIMH KpaaMH, Iipejicrapisiomee oGpas ().
Ilpn swibope obnerTnBa

¢ eme Ooxpmeit cre- st )R ¢E°R =

NCHBI0 YBEMTIEHHS Nd- oo  M~-oo ) A Yo ) \ Neteo A
OaioaeMerit HaMH Kyco- — T m—
YEK  (TOUKNM — MOHALI» ult (R)

Jeranm3npyercs, CTaper
KpymHee 1 UaCTHUHO
BROIJIET T3 TOJA 3peHmsa. (o) =R SEeo)
Ilpn osroM Beawmil pas
MBI TMEeM JIeJ0 ¢ OJHAM Puc. 2.

—
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I TeM e CTamJapTHbBIM BeIieCTEeHHBIM HICJAOM, KOTOpOe, eCjiiH yrojimno, OIi-
CaHo0 IPUBEIEHHLIM IIPOIECCOM (MBYUEHIsT MEKPOCTPYKTYDBL (ismueckoil
LPAMOID».

3.13. Cnpasedausvr yreepacdenun:

(1) daa s, t=~R sunoaneno:

s+ ) ="s+"°t, °(st)=("8)(°t), s=t—>"s<"t;

(2) nepexod or eewecreenmoeo uucaa E e20 cTaHIAPTHOU HACTW He
aeaserca mnomcecreom (u, 8 wacTrHocTw, PynKyued).

< JToxaskem, maupumep, (2). Ecian saxon ¢ — °f — MHOKeCTBO, TO MHO-
secteo m Momafa u(R), mbo i = p(R)<+ °t=0. Ocramocs yuecrs 3.7. P

§ 4. Obcy:sjenne HAYAJABHBIX HOHATHIL AHAJN3A
Ha NpAMOIL

4.1. Hecrampgaprusie xkpurepuu upepeaos. Jaz crandapr-

Hol nocaedogareavroct (a,) w crandapruozo uucaa a =R uxeror mecro
yreepucoenus:

(1) uueao a — wacruuneii npedea (a,) 6 TOM W TOALKO 8 TOM cAyHae,
ecau 0asn HeKoTOpo2o OeckoHeunoeo 00abwo20 N 6bLINOAHEHO G = “dx;

(2) uucao a — npedea (a,) 6 TOM W TOABKO 6 TOM cayuae, ecau NPu
gcex Geckoneuno Ooavwux nomepar N uuren ay Oeckoneuno GAU30KE K d,
7. 6. a=lima, — (VN = +»)ay = a.

< VYeranoeum, naumpumep, (2). Ilycrs cmawara a,—~a nm jas onpeje-
aenocTn ¢ <= R. Ilo yemopmio, ais Rajioro nogosmuredsuoro wmega & =0
u Hexoroporo n € N srmonneno |ay —al <e wag tousko N=N n N=n.
SHaYMT, B CHIy OPHHINIA IepeHoca, s crapgapraoro & =>0 mmeeres
CTaHZAPTHOE 1 ¢ TeM ke cpoiicTBoM, JlGoe Gecxomeuno Goabmoe N Masro-
PHpYeT HaiileHHOE I, T. €. Ay = .

IIycrs Temepsr masecrno, uro mpu N =~ -+ Gyper ax = p(a). Hus pas-
HOOOpasms cunTaem, uto ¢ = —o, Bospmem n=°N. B cuay 3.4(2) m onpe-
nenenms Momajsl, ecam N =M, rne M — wawxoe-imGo Oecwoneuno HOJIBIIOE
YHCI0, TO dy < —n. VITak, [ia BCAKOTO CTAHUAPTHOTO 1 MBI JOKA3ANN (HEU-
To» — (4M) (YN=M) ay< —n. llo npnanuny mepenoca 9T0 «HEYTO» Bep-
HO npn npousBoabHoM n'E N, 1. 6. a4, > —., >

4,2, Ormernm pocrommcTsa wpurepues 4.1. Msr ysmpeam, uro wactid-
HEIe Ipeflesibl CTaHIAPTHON IOCTeNOBATEALHOCTII — OTO ONPEeJnMBIe umeIa,
orsedalomme OeckoHeunsiM moMmepaMm. Mnaaue ropops, uacruumvili npedea
npedcragaser coboii nabarodaemoe sHaueHwe HeKOTOPOZO GECKOHEUHO Oa.qe-
K020 uaena nocaedosareavrocTu. llpnsejiennoe yTREpAUICHIE MMEET SCHOE
HETYATHBHOE 000CHOBAHHE W YPE3BRIYAITHO PEBKO OTIHYAETCH OT OOBIYHOLO
ompeflelleHAs, moyunTenbnoe obcy:muenne woroporo pgano H. H. Jlysumeim B
[31, c. 98—99].

Ilpmanax 4.1(2) ymaumo cxparbiBaer MMHAMAYECKYIO WIEI0 TpPejelnHo-
T0 Tepexoja, mpepocxoxno ommcamnyio P. Rypauntom [20, ¢. 66—67] m oxa-
PaKTEPH30BAHHYI0O WM KaKk HeJONYCKAIOIIYI0 TOYHOI Maremarmueckoit dop-
MyampoBkm. B To ke BpeMs HecTaHIAPTHBIT KPHTePHIl IIpejesia IpPUMenu
TONBKO K CTAHAAPTHRIM IOCJAEIOBATENLHOCTAM (ecanm a,:= N/n, rne N=
&+, 10 0,0 u ay=1). Hpyrumn caosamu, npemiosrenne 4.1 gomon-
HAET KIACCHYECKNe TPECTaBIeHnus 0 Npeiele, a He OTBEPraeT W OTMe-
HaeT ux., Bomee Toro, yraswiBas CXOAAMIMECH CTAHIADPTHLIE TOCIEIOBATENh-
HOCTH, MBI TEM CaMbIM ABTOMATHYECKN 3ajaeM CTaH{apTHOe MHOMKECTBO BCEX
CXOIAIMUXCA IOCHe0BATEILHOCTEH ¢ TOMOIBI0 TPHHIANA CTAHIAPTH3ATIIIL
Wrar, npueetunvie e-N-wonerpyryun w HecTaHOapTHuvle (fopMyaupoeru rec-
Helfwum 00pasom 63auMOCEA3AHBL, HAX0IATES 6 HepaspvlenoM eduncrae.

ITomesmo oco6o TOAgEPKHYTH, UTO B KOHKPETHHIX Hpmio:eHnax (B ¢u-
87WKe, B YACTHOCTH) NPHXOMUTCA CTATKHBATLCA € ¢PEATLHBIMIY, ABHO OMNN-
CaHHEIMH, T. €, CTAHAAPTHEIMI TociexoBaTennuocTsMim. Hposme toro, B 10-
HpobHBIX cHTyanmmax «OeckomeuHoe» WMeer sCUBIL ((UBHUYECKHIl) CMBICT —
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NPAMO YRAZLIBAIOTCS COOTBETCTBYION{E TPAHIIBl U Macuiradbi, YuuThiBag
TaKise, YTO NPOoOJeMBl CYIIECTBOBAHNA PABHLIM 00pasoM PEIIAOTCA HA Ipak-
THKE 13 COlep:RaTelbHbIX coobpazkenuii (ecan mer (uamueckod cropocTn,
ee He CTOMT I MCKATL), BOBHUKACT B3ajava ONO3HAHUA 3aBEJAOMO HMEIOie-
rocst npepena. Hecranpgaprasiii amaima jgaer TpocToil permenT: (BO3EMATE
oOmuii wieH Bameil MOCHEJOBATENLHOCTH ¢ KakuM-HuOyjas (Bee paBHO XKa-
KnM) GeCKOHCYHBIM HOMEPOM; ONPEAENseMoe HTHM WIEHOM YHCIO W ecTh
HCKOMEIT mpeses». B aroit ceasm cramosuics Gosee nomATHON 000CHOBAH-
HOCTh WHOHHNTe3NMAILHBIX METOA0B pojoHavadbankos juddepennuansao-
IO ¥ HHTErpajbHOro HCYNCIEHN T, KOTOPBIe MCKAIW OTBETHl Ha BOIPOCH 0 TOY-
HEIX YHCJOBBEIX 3HAYCHUAX CTAHJAAPTHLIX BEJNHYHH: IIOMANEN KOHKDPETHBIX
duryp, ypasHenuii KacaTeIbHBIX K (IMEHHBIM)» KDHBHIM, HHTETDAJOB ABHO
BRIOACAHHBIX aHAJATHYCCKUX BBIPa/ReHMil I T. II.

4.3. BaskEEIM HOBBIM BRIAJ0M HECTAHJIAPTHOrO aHaiusa spiasercsa gop-
MUDOBAHIIE TIOHATHS Hpejiena konewnoi nocaedosareavocru a[N]:i=
:=(ay, ..., ay), rne N — Gecroneunro Goabmioe Hatypaipmoe umcexo. Murym-
THRHAS Wes, MOJOKeNHAs B OCHOBY CIeyIIIero OMpeNeaeHiisa, X0pouio or-
paskaeT NPAKTHUECKHE IPUEMbl HAXOMICHHS UMCIOBLIX XapakTepueTui He-
0003PAMBIX JMCKPETHHIX COBOKYIIHOCTEI: TepMOJMHAMIOTECKEX IIapaMeTpoB
00BeMOB JKUIKOCTH WJIM TA3a, OIEHOK CIpoca HacemeHus I T, 1.

4.4, Uncno a maseiBalor Mukponpedenon mnocaenosateasuocrn al[N], ec-
an gas Beex Gecwomeunwnix M, mempmmx N, Oyumer ay =~ a. Iloramem, uro
TOHATAE MERDPOIPEJesa COTJIacoBAHO ¢ OOBITHLIM NPEJCTABICHUEM O CXO0-
AMMOCTIL,

4.5. Iycrv (a,)— crandaprnas (cuernas) nocaedoéareavnocrs, N =
&~ +oo yu a= *R. Caedyrowyue yreepiclenus sK6UBANCHTHBL:

(1) °a — murponpeden a|[N];

(2) nocaedosareavnocrs (a,) cxodurcsa & °a.

< Mmnmaramms (2)— (1) comepsknres B 4.1(2). [lnsa mowasarexncrsa
(1)~ (2) BosbMem mpomaBoabioe cramgaprmoe &> 0 m paceMoTpEM MHORE-
cro A:={meN: (Vi) (m<n<N)-— |la,—al <e}. Muomecrso A memy-
cro, noo Ne A, 3uaunr, A cogepmnur nanMensvimii drement m. Ecan m =
~ oo, 70 m — 1 & +o u no yeaosnio m— 1 =A. Takum ofipazoym, m cran-
naprro. Kpome Toro, ecom n=m m n crangaprao, 1o n<N u la,—‘al <e.
Urar, (Ve=°R, e>0)(dme°N) n=m— la, — "al <e, Ilo npummmmy
nepenoca sarmouaem: (a,) exommres g “a. B>

46. Hecraugaprusii xpurtepniit nenpepssuoctm. Hycrs
| — erandaprnaa wucaosasn Gynkyua w xr — erandaprHas TOUKQ ee CTANH-
dapruoti obaacryu onpedeaeHud. IKGUEARCHTHBL YTEEPICOLHILA:

(1) [ nenpepuiena ¢ roure w;

(2) f nepesodur rouku, Geckoneuno Gauskue K x, 6 TOUKU, GECKOHEUHO
dauskue B f(x), 7. e. [ murponenpepoliéna 6 .

47. Tlpn ofcysRuenunm OPHBEJCHHOTO HECTAHapPTHOTO KPUTEPHsA MOKHO
norTopuTs aprymentamuio ma 4.2, Cromr nopueprmyrs ciaexys P. Hypanry,
410 «RAK W B CAydae TIpejiesia IocaeoBaTelrbHoCcTH, omnpenenenme Homrm
TOKOMTCH, TAK CKASATL, Ha OOPAIEnuH HHTYHTHRAO TIPHEMIEMOT0 MOopAIKa,
B KaKoM Xortexoch OBl pacemarpusarh uepemenusiey [20, e. 73]. Hecran-
NapTHHIE ana;ua 0cBo0OKIACT WAC OT HONPHATHOTO O0pamenys KBaHTOPOB
IS BCEX JOCTYIHBIX HAM — cTanjaaprubix — (ynsnuit m touex. B To e
BpeMs e-0-onpesesnenye B TOTHOM O0hbeMe JIih KOCBEHHO BOCCTAHABINBA-
eTcs Uepes MHKPOHETPEPRIBHOCTE B TOWKE € TOMOIILIO TPOIEAYPhl CTanIap-
rusamun. [opsaTh MAKPOHENPEPHIBHOCTE B GOTLIIEM 00beMe TOMOTaloT Cie-
myomme yreepssaenmst (e [11, 53, 75]).

4.8. Crandaprnas gynwyus [ muxponenpepviena ¢ wasedol (ne oba3a-
TeabHo cTandaprTHoil) TOUKe & TOM W TOABKO 6 ToM cayuae, ecau f pagro-
MepHo Henpepuiaitd.

4.9, Crandaprnoe MHodcecTeo cocTour us MukponenpepuieHulyr (6 Kadic-
Aoti Toure) pyHEyWE 6 TOM U TOALEO 8 TOM caAyHae, ecAu ITO MHOIECTE0
pasnocrenenio (pagrnomepno) HenpepsleHO.
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4.10. Ilyers y — cramgapraas (GYHRIHA, ONPEAENEHHAS B OKPECTHOCTI
craggaprHoil Touku z w jnd@epennupyemasi B oroit Touke. Ilycrs, maiee,
dr — npoussonbHOE HeHyJepoe Oecromeuno Mmanoe wumcxo. OGosmaumm, cie-
aya I'. B, Jleiibuuny, cumsonom ay dudidhepenyuan ynryui y B T0UKe T,
OpPUMEHEHHBIT K axementy di.

4.11, Cnpasedaussr coornouteHs:

dy =0, dy=y(z+dz)—y(z),

dy __ yl(atdz) —y(a)
de = dz i

4142, Hecranmaprunie npepcrapienus 4,11 pononugor cieayomme yra-
sannsa JI. Ditmepa: «B puddepennmansnom HeUnCaeHIN g yiKe OTMETHI, Wro
8ajavy passicKaHWA AEQQepenmuanioB Hy;RI0 NOHEMATL He B alCOMIOTHOM,
a4 B OTHOCHTEIHHOM CMBICIE; BTO SHAYHT, UTO E€CIH J ecTh HEeKoTopas (PyHK-
nuA OT &, TO HY/KHO ONIPEJE]UTH HE CTOJNLKO caM ee Au(pepeHIma, CROIb-
Ko ero orHomenme K audepennmany dz. [leiicTemrensno, Tak Kar Bee Amd-
(hepeHnmanbl caMHE IO cefe paBHEL HYJ0, TO Kakopa Obl mm Oblra (hyHKIUA
y xommuectsa &, Beerja dy=0; Tarmm oOpasoM, B abCOMIOTHOM CMBICJIE
s/ieck 4ero-muOyAE GoJbinero meixhds m mekaTh. IlpaBmapmas ke IOCTAHOBKA
BOIPOCA TAKOBA: & ToJydaer OECKOHEMHO Majoe, T. €. HCUesalomee IpHpa-
menue dz; TpedyeTcs ONPEAENHTH, Kak OTHOCHTCS K dr mpupamenne, KOTo-
poe BexefcTBEe aToro mosywaer (hymrmus y. Ilpasmga, o6a mpupamenums = 0,
OHAKO ME}Rly HOMH CYIIecTBYET olpefelenHoe OTHOUIENHEe, KOTOpPoe M Ha-
xXoauTCA JOMKHBIM oOpasoM B pudepennumansmoM meumcaenmmy [48, c. 9]

Hanomanm, uro JI. Ditrep ynorpediser 3HAK = TaM, Ijie MLl HRIIEM =
(cm. 3.8), m mmer npomasogmy0, KOTOPYI0 cumraer nMmemwomeiics, paboTas
¢ KoHKperHBIMH mudgepennupyemsiva (pyurmuamm. Ilpm 2THX  yeaoBHAX
BIOOJIHE IPABOMOYHO WMCIOML30BATE J1060e — KaKk YrogHo IOf0OpanHoe —
uaurnTesnmansnoe dz. Ilosropas adopucrmunoe seipaskenme D. Dmremns-
ca, MOJKHO CKasarTh: «..dz OECKOHEUHO MaJ0, HO TeM He MeHee JefiCTBeHHO
u npomapopuT Beéy» [50, ¢. H80].

413. Hecramgaprnoe mpepcTaBllienume mMETErpaga Pu-
mama. IHycre f: [a, b] - R — crandaprnas uenpepvienas @ynkyus w a=
=1 <z<...<ay<Ty; = b — pasbuenue [a, b], npuven & =[xy, Zu:1]
U Ty & Ly 0as k=1, ..., N. Toe0a cnpasedauso pasencreo

b es N \
1@ = (3 160 @ —a J-
& k=1

< Cuepyer samernth, uro N (ECKOHEYHO BEJIMKO W BOCIIOIL3OBATHCA
Kak onpe/ieleHHeM IHTerpaixa, Tak 1 HecTaHfapTHRIMH Kparepmamm 4.1(2)
u48. >

4.14, TIpemmoscenne 4.13 pmaer dopMansmoe ofocHOBaHmE WIYIIEMY M3
TIIyOOROIT JIPEBHOCTH TIOHIMATII0 WHTErPHPOBAHMA Kak CHenum(uIeckoro Ba-
pHaunTa UGLI‘IHOI'O BpOHBGCﬁ CYMMUDOBaHITA. B camom aenae ORA3LIBAETCH,
YTO nNpU NOUCKe UMTezpasa CTaHAApTHOL Henpepvlénoll dyuryuu caedyer
HaliTy Toumoe sHaveHue (= CTAHAAPTHYI0 YacTh) 6ce2o 00MOL KOHeUHOL
cymmpl Geckomedno GOIXBIIOTO Wimchda OecKomedHo Majgsix craraemsix, ITomes-
HO B 9T0If CBABH BOCHPOMSBECTH ONpeeleHne WHTerpama (¢ «IIepeMemHbiM
BepXHAM mpemesaoMmy), panmoe JI. Ditrepom:

«narerpuporanne ob6mano onpejensercs Tak. [oBopAT, W0 9710 €CTh
cyMMupopanme Beex smavenmii puddepennmansnoro seipaskennn Xdx, ecan
MepeMesuoMy & NPHAaBaTh TOCTEI0BATENHHO RBCE OTAWIAIONHECH JApPyr O
Apyra Ha pasHoCTh dr 3HAUEHWS, HAUNHAS ¢ HEKOTOPOTO AAHHOTO 3Havenis
BINIOTH [0 &, PAasHoOCThL ke HTY HY:KHO cunrarh Oeckomedno mamoit, ...7
V3 mamoskeHHOro ke MeTofa BO BCAKOM cjyvuae sCHO, YTO HHTErPHPOBAHIE
MOMHO HOJ'[Y‘THTB 3 CYMMIDOBaNMA C JT]DGO'FI TOYHOCTBIO; TOYHO e ero
HEeNb35 COBEPIINTH WHAYE, RAK TIONO0RAB, UTO PASHOCTH ABIAOTCH OECKO-
HEYHO MaJbIMMA, T. ¢. myaamm» [48, c. 163].
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Tloguepkmem sjech jKe, 9TO AIA HECTAHZAPTHHIX (JYyHKIWIT mpuem, omm-
mit B 4.13, BooOme rosops, me ropmres, WMmawe rosops, max m B mpe-
VIIEX cyuasx, Mbl 00Hapy:RUBaeM, 4T0 HecrTandaprivie npedcracaeHus
:ﬁ'aexmx MATEMATUYECRO20 AHAAUIA 3ano.ammor, yTO‘HI-ﬂfOT w paszeuearor
HIL 6 KOeli Mepe He OTMEHSIOT) caow o0ujeussecTnvie kadccuveckie
Aoz,

4.15. Ormeuennbie 00CTOATENHCTBA CBIETEILCTBYIOT, UTO HecTandapr-
i anaaus — npamol Hacaednur ucwucaenus Oeckoneunvlr maaviz. Bor
eMy ceifgac Bee OosbIiee pacrpocTpamHenme I0JIydaer TepMEH «mHuAN-
manpasiit apanusy. Cromr ofparnth BHEManue Ha TO, 4TO KOHYENYUs
yaavnbly Geckoneuno Goavwur w GECKOHEYHO MAABLLY NOCTOSAHHBLIT 6e-
UK 3a nocaednue Tpucra ser Huko2da He ucuesaaa u3 apcenana pabo-
TCPBaCTG eCTecT803NaARUA, @ JAUWL OTCYTCTE0GAAA 6 MATEMATUREE & TeHe-
'rpuaa;a'm AET. :‘JTO IaeT BOSMOMHOCTL He OCTanaBIHBATLCH Go.uee o~
HO HA TPHMEHeHNAX U 3HAYEHIH HECTAHIAaPTHOr0 aHAJIN3a.

§ 5. Teopun suyrpennnx muoskecrs Heancoma

5.1. Tlposegennoe Ha CONEPIRATENLHOM (HAMBHOM» YPOBHE o0cy:Rjenie
AU MEKy CTaHJapPTHBIM — OCYIIECTBIMBIM I HeCTaHJapTHBIM — KOC-
HLIM cIocofaMm sajaHmsg 00BeKTOB INOBBOJIHIO BAOMKHTL COTJIACYIOIIHIICT
HTYHINEl CMBICH B TOHATHA, BHIJIBHHYTHIE OCHOBONOJIOMHIKAMI MaTeMa-
PEROTO AHAIN3a, TIy0yke OCBOUTL TPHHAIEKALIIE UM CII0COOBl paceyk-
mit. B To ke BpeMs yike B IPOCTEHININX CHTYalHsAX MBI CTaJKHBACMCH
sppeanbivi Tpyanoctsavu. Ilpeskie seero, ocraerca mescHBIM cnocodh pas-
OHIST CTAHAADPTHBEIX MHOJRECTB 0T HECTAHJAPTHRIX, UTO 3ACTABISIET CUH-
LCH © ONACHOCTHIO HENPABIILHOIO NPUMEHEHHSA IPHHINIOB HECTAHIADT-
0 amannaa, PacTyiiyio TPEBOry BLI3LIBAET MOABIeHUHE 00HEKRTOB, chop-
OBAHOLIX 110 BAJIY BIOJHE IPHEMIEMBIMII CPEICTBAMII, 3a KOTOPBIMI He
eTcsT NPU3HATE CTATyCa OOBIUHLIX MHOZKECTE. 3/leCh CTOHT HA3BATH BCE-
M0FRIBIE MOHAJBI, COBOKYIHOCTH CTaHJapPTHBLIX DIEMEHTOB, OGBERTHI =,
n 1. . Eme Gosxee menpuaATHO, UTO «MaTeMaTHYECKHiT 3aromy & — st(z),
erpyfommit 138 R 8 R, ne apuserca pynruneit. Jlemo B ToM, uro momsrme
KOUH  CHOKEJIOCH  3aJ[0Jr0  JI0 TOABIEHHS TEOPeTHKO-MHOKECTEEHHOI
wopkm. Benn eme B 1775 v, JI. Ditmep mmeam: «Horga meroropsie wo-
@ecTBA BaBHCAT OT JIPYIHX TarkmM 00pasoM, UTO TpH H3MEHEeHHH IOCIe-
31 caMIl OHI TI0/(BEPraioTCsS MBMEHEHUAM, TO HepBhIe HaasBaloTes (yHEK-
MII BTOPEIX. 9T0 HANMEHOBAHUE MMEET YPeaBhIYailHo IMHPOKMIT XaparTep;
OXBATHIBAET BCE CIIOCOOBI, RAKAMI OJIHO KOJIMYLCTBO MOJKET ONPEIessiTh-
; moMormeio Apyrux. MTaw... mce KomamdecTsa, KOTOPHIE KAK-JIM0O0 3aRHCHT
£, T. ©. OUpefeNAIoOTea WM, HaseBalorca ero dymrmmammy [47, c. 38].
[AMHAYECKAA KOHIENINA INpPeohpPasoBaHuA OANMX OOBEKTOB B Jpyrue He
1JReHA  TI0JHOCTRIO B TOCHOICTBYIONIEM CTANMOHAPHOM TPEACTABICHHE O
ROAE Kar o muosecrse. Ilocrmenmee «apasercs (hopMaipbHOI TEOPETHRO-
JRECTBeHHON Modeablo WMUTYUTHBHOI T1jien (YVHEIAL — MOJIEILIO, KOTO-
OXBaTLIBAET JIHIIL OJNH AcHeKT ITOil HWaem, a He BCe e 3HAUYCHHE B
oa» [10, c. 32]. Hamomunm ® aroit casm, wro npm s, t=[0, 1] nermomne-
‘(s+t)="s+"°t, °0=0, 1 =1 n, wpome Toro, st(z)=0 B HeKoTOpOM
marepraxe z <[0, k], rne h — erporo momommrensnoe wmeao (mofoe ak-
100 Gecromeuno manoe). Hammume rtawoit «umemopoit (hynrmmu» cpuje-
CTBYeT mpucyTeTeme anrtmmommii, Hassammsie oferosrenncrsa TpedyiorT
eIUICHHOr0 H SIBHOTO YTOYHEHNS WMCIHOJIL3YEMBIX MOHATHI I KOHCTPYE-
, YRazamansg yHIaMEeRTa, Ha KOTOPOM OHH CTPOATCH.

9.2. Hecranjaprusii aganns, Rak MBI yiKe OTMEYAIH, TOXyUaeT 0GOCHO-
16 B PAMKax TeOPeTHRO-MHOKeCTBenHoiT yeramopkm. Ilmawe romops, wHa-
Y10 HeCTAnIapTHYIO TeopuIo MHONCCCTE8 MOICHO NOCTAGUTH HA Te e 0c-
1, 1A KEOTOpBLY nokourcs kawroposckas rteopus [15] mmm, wro Gomee crpo-
«UpHGIMIRAIONINe ee CHO3y) AKCHOMATIUECKHE TEODHH MHOKeCTB (CM.
18, 21, 34, 45, T1]).
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Cromr yRasath, YTO QHAIN3, ABIAACH (HAyKoil o GecrkomewnomM» (1o
T'. B. Jleitbuniy) mmx «maremarnkoii Oeckonednoro» (mo . Jureancy),
caMuM HoHATHEM 0(eCcKOHeunoCTh HAKPEIKO CBA3AN ¢ Teopueil  MHOMKeCTR.
Vsmes aro B BUIY, He HY/KHO0, OJHAKO, 3a0bIBATL, YTO KIaccHueckme paboTht
I'. Kauropa noABMINCH CHYCTS ABECTH JeT mocie OTRpbITis puddepenin-
aIbHoOro weumejgenus., Hulnewnas maremMarura e céoell cyuecreenmeiiiels
yaeT ONUPAETes Ha Teopulo MuodcectTs. boiee T0UHO, LOJ €@ RILIBIE» DTa-
JRIL IOJIBEJIea TeopeTHro-MuokecTeennag oasa, Yro Oyjaer janpme — 910
noKaz;serT ppems. A ceiluac HaM CJAeAyer KOHCTATHPOBATL HPOZOJREHHE [1po-
mecca MOCTPOCHNS MaTeMATHYECKOTO 37laHHs, NpPOIecca, CBABAHHOTO € I10-
CTOAHHBIMA OMCKAMI HOBBIX WA M cO CTONKHOBeHmaAME MHenmit (cM. [4, 9,
17, 40, 57, 66, 70]). Coempmansno HOAUYEPRIEM, YTO TONLKO COZMABAS WO
B0PHOCTEH BOZMOKHOCTH OKOHYATEILHOr) «adcoq0THOr0» 000CHOBANIA HecTall-
paprHoro amanmsa (Kak W Beeil MATEMAaTHKH B I[EJ0M), MOYRHO IIpHCTYHATH
K H3YUYEHNIO peadmsaijiii 9Toro npoexTa.

9.3. AKCHOMATHYECKNE TEOPHH TIMATEILHO PErJaMEeHTHPYIOT ROPPERTILIe
croco0br (popmmpoBanms MHOMecTs. HavecTpenno rogopsa, OHN ONNCHIBAIOT
MIIPBL — YHUGEPCYMbL — MHOYRECTB, KOTOPHIE IIPU3BANLI CAYRATL a1eKBATHE-
MII 0TOOpasKeHIAMI TAINX WHTYHTHBHBIX HPEICTABICHIIT O «KAHTOPOGCKOM
paey— 06 yuupepecyMe HaUBHOIT TEOPHH MHOMRECTR,

9.4, B anammse manGoliiee nmipoko WEmoanayiorT teopunio mmoskectn [lep-
Mexno — Mpenreas (em. [16, 18, 43, 45, 71]). Hamomnum srparme HeROTO-
pEIe ee TOHATHA, OTTENNB HeoOXOAUMBIe JUIa HadbpHeiiniero perasnws. [lpi
8TOM (4T0 B KOHEYHOM cuere Hewslesxsno) Mbi OyjeM ocrapaThes Ha HpH-
BBIYHOM YPOBHE CTPOTOCTH W, B YACTHOCTH, BREOJANTEH COKPANIEHIS ¢ ITOMOIILIO
olepaTopa NPHCBAUBAHNA =, He BIABAsCH B COMYTCTBYIOULNE TOHKOCTH.

5.5. Aagpasur reopun Ilepmeno — Ppenreas (cowpamenno: ZF wm
ZFC) comepinT CHMBOJBI HEPEMEHNBIX; ¢KOOKH ( , ); NPONO3MIHONAILIEE
ceszm V' A\ .=, <+, 71} kBautopsl V, d; 3makm paBeHcTBa = W CHEIIATh-
HOTO JBYMECTHOTO mupeinxara npuuajiesxnoctn <. Copepstarensno ofaacth
namMenenns nepeMennsix reopun ZF muichar wag sup smoxcecrs. Mnave ro-
Bopst, B ynusepcyme ZF mer munaxux o0BerToB, KpoMe MHOKReCTB. BMecto
& (2, y) DHIIYT £'S § I TOBOPAT, UTO T IAEMEHT Y.

3.6. Dopmyant Teopuu ZF onpenpersiiores o0BMION Nponeaypoil, T. e.
Kak KOHewHBle TEKCTHI, MOJyvYalomimecs m3 atoMapubix (opMys Buga o=y
u rey, rie x, y—uepemenusie ZF, ¢ momompio pasymuoil paceramoBii
CKOOOK, KBAHTOPOE ¥ UPOHOBHIIHOHAILHEIX CBA30K. I[JCTECTBEHHBIT eMBICT
BRIQABIBACTCS B TEPMINEl €60000HaAS w cefaannas nepemennas win (9ro
OKBHBAJEHTHO) B TomaTHe obiacTw Jeiictsia weanropa. B paabneiinies
TP SReJaHNT HOATePRHYTH, 4TO B (hOpMye ¢ CBOOOIHBIMIT SABJISIOTCS Mepe-
MEHHBIE &, ..., &, ¥ TOALKO OHN, Mb mumeM ¢ = ¢ (2, ..., ¥,) WIH TPOCTO
Q(Z1, ooy Zn).

.).7 H\’CTL ¢ =@ (x)— Popmyma ZF. Bmecro rexcra ¢(y) mwmiyT r,f&*
= {x: tp(r}} e, gt rp(x)} :=@(y). Berpeuas sanmmnch r;E{.r. (x)},
TOBOPAT, UTO y obaajnaer ceolicréod ¢ wiau y memut n raacce {z: @ (x}}
B arom cmuicne croiicrno, dopyyaa m waace B ZF onmo m to e, Cromt
BANOMHATL, YTO cuMeoabl Eaaccudurayun — Gurypubie CKOOKN — e 1pi-
napnesar andarury ZF. IIpn patore ¢ ZF yi106m0o noabaoBathCs MHOTHMIE
UWHPOKO PACTIPOCTPANEHHBIMIT COKPAW CHUAMU, B TACTHOCTIL:

Vi=A{z: 2 =1z} — ruace scex mnoaecre;
{z: @)} = Vi=("2) (VR)p(y) ~>y =z;

@ 1= {z: ¥z} — nycroii kaacc;
z=y:=(Vi)zEx —+ z2E § 1= z — ROOMHONCECTEO Y;
P(z):=1z: z2=a} — maace nodanoxcecre x;

I x—=y:i=f—dynwyus us z ¢ y.



5.8. Axcnomsr ZF sriouanwr B cefs o0menornieckne NPAHIATILL TEOPHE
HEPBOTO TIOPANKA ¢ PABEHCTBOM, (DHKCHPYION[He KIACCHIeCKHEe NPaBmia BEI-
BOJIA W CJE/YIONIIe CHelHalbHbIe TTOCTYIATE:

(1) arcuoma arcrencuonarvnocru —(Vz)(Vy)(rcy Ay z)—x =y,

(2) arcuoma oGwedunenus — (Vz)Ulz s V;

(3) arcuoma mnozcecréa nodmnomcecrs — (Va) P (x)E V;

(4) cxema axcuom noderanoeri:

(V2) (V) (V) (V&) 0 (4, 2) \ @ (9, w) =2 = w)—{v: Ay 2) ¢ (y, )} = V)

daa waascdotl gopuyast @;
(5) awecuoma gyndupoeanus — (Vo +# @) (dysz)yNz=92;
(6) arcuoma Gecroneunocru — (Ho)(F = o \ (Ve o)z | {7} = o);
(7) arcuoma svibopa —

(VE)(Va) (Vy) (2= S N\ F: =P ()~
—((H)(f: x>y \ (Vz= 2)[(2) = F(2))).

5.9. Ha ocuose mpupefiennoii akcmoMaTHRH CO3/1a€TCS TOYHOE 1IPeIcTaB-
Jenme 0 Kiracce Beex MuoskecTs Vo oRraw of «ynueepcyme don Hetimanany,
Hexopupim 00BeRTOM TOCTPOENNsL MBICINTCS 1IYCTOE MHOKECTBO. DJeMen-
TApUBIi IMAT BREJICHIS HOBBIX MHOMKECTE COCTONT B (DOPMIPOBAHIN 00LeIl-
HEHHA MHOGKECTE MOAMHOReCTB mMeomuxes yuoskects. Tpancdunurnoe no-
BTOPEHNe TAKAX 1IATOB HCUEPIBIBACT MUp Mioxcecre V, T. e.

V= U V@ Vyg:={x: (Bp=sa)ze P (V)

a=0d

rae Od — kaace Beex oppumanon. B «niaaToHmCTCKOM» CTHIE TPOM3BOIBIBIL
Kace MOYRHO MBICIHTH KAk BHEOIHNl oOLEeRT no oTHomenmio w 1V — war
COBOKYNIHOCTL bieMentos yumpepeyma on [Heitmama, ya0BIeTBOPHIONIAX
(HECHPOBAHHOMY TEOPETIKO-MHOJRECTBEHHOMY CBOilCTRY, ommcamnomy Qop-
mydoii ZF. Tloatomy wiace, cocToamumii n3 2IeMeHTOB HEKOTOPOTO MHOKecTBa
(1o axcmome mojicTaHOBKM), caM siisiercs muoskecrsoM. Ormermm, uTO CYy-
HieeTByeT nerotopoe pacmnpenue ZF — reopus ['édeas — Bepnalica, B 1o-
TOPOIl MMEITCA (POPMaJBIBIC BO3MOGKIOCTH ONEPHPOBATL ¢ Riaccamn. Bam-
HO HOAYePRIYTh, UTO MHO/KECTBO B YIOMADYTON TEOPHI BOIHIKAET Kak ame-
menr wiaacca. Croemoparenwuo, nw e ZF, nw e reopuu I'édean — Bepnatica
Monadvt oGveRTamM He S6ALI0TCA.

5.10. Ilpopepennoe poime cojepsratTenbroe ofcysRjenne cpoiicTs cran-
JAPTHBIX M HeCTAHAAPTHBIX MIIO/KECTB BRIABIIIO, wro B ynusepeyme goun Heii-
MaHa eCTh MECTO OCCKOHEUHO MaJjbIM WHCJIaM, M0 HET MecTa Ja Beeil mx
COBOKYNHOCTH. SHAWNT, HU Mup Muoscecre Ilepmeno — Ppenkeas, Hu Mup
raaccoe I'édeass — Bepraiica e uctepnblealor YHUGEPCYMa «HAUBGHBLETY MHO-
aceere. Vimade ToROpA, YHOMANYTHIE TEOPUM, TPHABAMIGIE OMHCHIBATL ODBEK-
THI  KJIACCHYECKON MaTeMaTHKi, BHACAAT cOOCTBCHHAYIO0 — BHYTPCHHION
qacTh «rantopopcroro pasy. Hoguepkmpas 910 oGCTOATENLETBO, B HECTAH-
AApTHOI Teopum MHOKecTs aneMentnr yumpepcyma gon Hefimama naspiator
eryrpennumy muoxcecreamu. Tarnm oOpazom, MuHOmecTBO B embicine ZF m
BHYTpEHHEe MHOKECTRO — 3T0 CHHOHUMBL ¥ AoGHoe dopmannnoe 060CHOBA-
e HecTamIapTHoro amaxusa jgaer reopusn enyrpennuz mnoxceere — 18T,
npenaoskennan 9. Hemncomom [74]

5.41. Aagpasur IST momaynaercss gobapmenmem w amdasary ZF omxmoro
eIHHCTBEHHOT0 HOBOT0 CHMBOJA — CHMBOJA OJHOMECTHOT0 mpeaukara St, Bh-
pakaionero cpoiferso  ObiTh  cramgapromM  Muoskecrsom. Mmawe rtosops,
B Tererax IST pomyeraiores pparmentsr smpa St(zr) mam, Golee passep-
HyTO, «x — cTaniapTaoe Muoskectso». Mrawr, comepsratennmoii o6racThio ma-
Memnenus nepemennnix IST awmseres yumpepeym gon Heiimana, B roropom
Tereph BHIEJCHB CTaNIapTHRIe W HEecTanlapTHRe MHOReCTBA.

512, Dopuyawe IST onpegersores obniumoit nponesypoit. ITpm aTom
K umegqy atoMapneix (popMysx ormocst sammern: St(x), rae & — mepeMenmast.
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Rampan gopuyana ZF asasercs gopmyxoir IST; cmmpommueckn: ¢ = (ZF)—~
—+ ¢ =(IST). Dopumyasr ZF naswisator enyrpennunu, a gopmyas: IST, me
apumomuecs gopmyaamn ZF — enewnumu (crporo mmemmnnmum). Pazmmume
mesKay gopmyravu IST npumBogur K ecrecTBEHHOMY BHWICHEHIIO GHEULHUE
u enyrpernuxr kaaccoe. Tak, ecam ¢ — puemmsas gopmyra IST, to mexer
@(y) omnmeceBaloT caOBAMU: «} — DIEMEHT BHemmero wiacca {z: ¢(z))».
Bremrue Kiaccsr 91eMEHTOB HEKOTOPOro BHYTPEHHEr0 MHOKECTBA HABBIBAIOT
GHEWHUMI MHOICecTéamy, Wid, Gojiee IOJNHO, BHENTHHMH IOIMHEOKECTBAMI
mammoro Muozkectsa. Iloxesno oOpatnTh BHHMAHWE Ha TO, WTO BHYTDPEHHMI
KJIacc, COCTABJICHHBII M3 DIEMEHTOB BHYTPEHHEr0 MHOKECTBA,— DTO CHOBA
BEyTpennee MHOKecTBo. ITommmo coxpamenwuii, npumsareix 8 ZF, 8 IST me-
HOJB3YIOTCA JNONOJHHTENLHBIE COrJIaINeHWHA, Bor HEROTOPHIC W3 HIX:

V' i={a: St(z)} — maace erandapruviz mnoacecre;

e V3 =2z emandapmuo:— (St Ay ==;
(V¥'z) @ :=(Vz) (z crandaprno —q);
(8%'z) ¢ := (Uz) (z cmandapmuo )\ @);
(V%) @ : = (VS'2) (2 moneuno — ¢);
(T%12) @ : = (8%'z) (& wonewno A\ ¢).

5.13. Axcmommr IST mosyuaiores jpodasnenmem HePe o HoeTyaaToR
ZF crepyiomux Tpex mHoBbIx CXeM, HOCHIINX, Kak YKasblBajloch paHee, Ha-
3BanNe NPUHIHIIOB HeCTaHaPTHOIl TEOPIIT MHOKECTE:

(1) npunyun nepenoca —

(V¥21).. . (V) (V2) (2, z1, ... L) (V2) (2, 081y wiiy Ta))

A KasRoll BHyTpenneil opmymst @;
(2) npunyun udearusayuu — [

(Vz1)...(Vza) (V¥ 42) (Hz) (Vy € 2)9 (2, Y, 21, <.y 20) <>
< (42) (V'y) (2, ¥, 21, ..., 22)),

rae @ = (ZF)— nponasoiasHas sBuyTpenuas gopmya;
(3) npunyun crandaprusayuw —

(Vzy) ... (V) (V%) (B%y) (Vo2)ze y oz z A 92, 7y, ..., 24))

IV BCAKOM (POPMYJIBI .

ITouepruem, uro mpm menodbzosaumnm (OPMATLHOIT 2anHCH IPHBE/IEH-
HEIX UDHHINIOB HECTAHAAPTHOTO AHAJAM3a HeoOXOMAMO CTPOTO0 IIPHJepIRH-
BaThCA IPHHATOTO HaMm B 0.7 NpaBHMiIa yKasanmsa IOJIHOTO CIICKA CBOOOM-
HEIX I€peMeHHEIX (hopMyiL.

5.14. Teopema Hoysaxa [74]. Teopus IST seaserca koncepsarwenviy
pacwupenuen ZF.

5.15. Ilpupegennoe yTBep:KIeHNE O03HAYAET, YUTO BHYTPEHHAIE TEOPEMEL
IST smnaoress Teopemamu teopmu Llepmeno — Mpennena. MNuaue rosops,
npm HorasaTelbeTBe «CTanJapTHBIX ) HPGﬂI[D}I{QIIH.ﬁ 0 MHOJEecTBax W3 yHH-
Bepcyma (or Heiimama mur Bnpase moanzopathes dopmammamom IST ¢ roit
CTeNenb0 HajesRuOCTH, KOTopast myMeercs npu paGore B pamrax ZF. He cae-
Aayer zabeiBath npm aroM, uro ZF ofocnoevisaeres, ¢ roneunom cuere, ceoeii
RPAETUMECKOL — HEeno2peuuMocTsio it codepucareavrol  onpasoantocTbio.
O maammoormomennax ZF m mecrammaprmoro anaamsa Goxee mojipoGno
em. [61].

5.16. IIpn oGxymsannm eMbicsra (JOPMATLHOr0 BEIPASKEHTS AKCHOM TE0-
PUH BHYTPEHHHX MHORecTB (pocaercsi B IJlasa HECKOALKO IPOMOBIKAfT 8a-
ouch npumHOuna upeaidmsanum. IlosroMmy, Tmpesie BCEro, YCTaHOBIM, YT
5.13(2) rapaaTHpyer maamume HeCTAHZAPTHBIX DIEMEHTOB.
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5.17. Cywecreyer roHeunoe GHYTpeHHee MHONMECTE0, cpedi 3.eMenTos
KOTOPO20 6CTpeuaerc Kawdoe cTaHOapTHOE MHOICECTEO.

4 Ilyers @:=(z womeuno A\ y&z). Torma ¢ (ZF). Jlus xammoro
eramiapTHOr0 KOHEUHOTo Z maiijiercs x, 4To mpm Beex y <z Gyaer ¢(z, y).
B kauectse Taxoro x Mouo B3aTh z. Ocraercs BocmodbaoBathea 5.13(2). D>

5.18. Ilpm npuMeHEHHAX NPUHIANA MAeaNH3aNH II0Je3HO MMeTh B BI-
iy, 9TO CTaHJAapPTHHIE KOHEYHBIE MHOJKECTBA — DTO B TOUYHOCTH Te MHOMKe-
CTBA, KAMKBII DIEMEHT KOTOPHIX CTaHjapTeH. YKasamusii (axr ycraHoBlrex
8 3.2. Iloyunreasno paccMoTperh ero (HOPMAJNBLHBIL BRIBOX, OCHOBAHHBIL Ha
5.13.(2)

5.19. Jlaa enyrpenrezo muoacecréa A avinoaneno

A =°A <> (A emandapmuo /\ A koneino).
d Ilyers ¢ :=(x=A a+y). Torga mo 5.13(2)
(VSHInZ) (Fz) (Vy = 2) ¢ (@, ¥, A) <~ (Fz2) (V) (r= A A 2 y)
<« (Az= A) z necrandaprio < AN°A+ 9.
MupvMm caroBaMir, MBI 110JydaeM
A="4 « (T1z) (Vz) (Iysz)zaEAVr=y «
e (Hst ﬂnz) (VIEA) (E{yE 2).1':: y S (E[St an)A = >

5.20. Oycre X, Y — crandaprieie mmnoacectea u ¢ =¢(z, y, 2)— ne-
roropas hopmyaa 1ST. Cnpasedaueo caedyiouee npasuno eeedentis craw-
dapruvie Gynryull (= npunyuUn KOHCTPYUPOBAHUS):

(V%) (8%%)ze X >y Y A\ ¢ (2, ¥, 2) <

(A% () (V¥'2) (y (-) — Pynnyus us X ¢ ¥ N\
ze X~ gz, y(z), 2)).
< PacemorpmM crangaprusamuio F(z):=*y<sY: ¢(z, y, z)}. Eme
pas npuMensaa 5.13(3), obpasyem cranfapTHOE MHOKECTBO

Fi=*{(z, Ay=s XX P(Y): F(z)= Al

Ilo yexosuio mmeem (V¥'z e X)F (z)# 2. Ilpu arom F(z)=F (z) no ompe-
nesenmio F. Mraxk,
(Vg e X)F (2)# @ — (Ve = X)F (2)# 2

B ey 5.43(1). Menoassya akcnmomy BeIfOpa, 3aKiovaen:
(Hy () (+) — pynryusa uz X ¢ Y) \ (Ve X)y(z)= F (2).

Ipurreras 5.13(1), BuBojuM, uro mMmeercs cramfaprias Qynwnma y(-),
ompeferennas ma X u co smauenmaMu B Y, i woropoit y(z)< F(z) npu
peex z= X, b

5.21. Ilpusenennsie NpPaBmiIa AT BO3MOMRHOCTL Tepesoga MuHOrHX (HO,
pasyMeercs, He BCeX) NOHATHII W HNPeI0JReHdii HeCcTanjaprTHOro amajnsa
B PABHOCHJIbHBIC ONPENEICHHSA M YTBED/RICHNA, He alelJupylonue K crad-
papraoctn. Mmaue rosops, (opmyast 1ST, seipaskaiommpe «HeuTo HeoObY-
HOE» 0 CTAHAAPTHBIX O0BEKTax, MOEHO IpeolpasoBaTh B OKBHBAJCHTHEIE
dopmyasr ZF, upepcrasiasionyre o0bMABIe MaTeMaTHUECKNe 3anNCH paceMat-
puBaeMsIx Beipakenmit, Ilpomesypa, mpuBojsAmias K ONNCANHOMY pesyJibra-
Ty, HaswiBaerca aseopurimom Heavcona. RavecTsenno rosops, cyTh ajropmr-
Ma enmm@pOBRE» B TOM, YTO BBOUI CTaHjapTobiec (YHKIMI, TpHBJICKas
HeAMI3AINI0 W TepecTanoBKH KBAHTOPOB, MBI PEAYIHDYeM YTBED:KJCHIE X
dopme, npucnocobaeHHOi s nepenoca. B xkomeunom cuere nepegod cocro-
UT 6 9AUMUHAYUW — UCKAOUEHUW — GHewne2o nonarus crandaprrnocru. He-
00X0EMO TIOJYEPKHYTH, UTO B KAIKAOM cilIydae (PaKTHYECKOro MCHOJIb30Ba-
ama coormomennii 0.13 mim 5.20 rpeGopamus, obecneunBaiomiue 3aKOHHOCTD
AX NPHMEHEeHHsd, N0MKRAb ObITh 3apaHee yA0BIeTBOPEHEL.

9.22. Anropnty Hexancona coctonT U3 cJejylominy INaros:
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(1) BricraspiBanme HecTamJAApPTHOrO aHAJM3a BHITHCHIBaeTCA Kak Qop-
myma IST, . e. ocymecrsisiercs gemmpoBka BCEX CORpalleHiii;

(2) umeromasnca Qopmyaa IST mpusopmres ® npeHerRcHOl HOpMaILHOI
dopme (0'371)"'(0“'1:")(]}(:31! o xﬂ)f rae {pE(ZF)! a QhE{lv! 4, val? sty
ms k=1, ..., n;

(3) ecam Q, — «onyrpennuil» wBamtop, T. e. V mim H, TO0 mojaraior
@ = (Qnz,)p (21, ..., 2,) 1 nepexopar & mary (2);

ecan Q, — «eHewsnuily wpagrop, 1. €. V' mar %, 10 0THICKUBAIOT
TICPBBIL BHYTPEHHMIT KBAHTOP TPH HPOCMATPHBANNN KBANTOPHOI NpPHCTABKA
(Qiz1)...(Quz,) cnpasa mamseno;

(5) ecam ma mare (4) BHYTPEHHUX KBAHTOPOB He BCTPETHIOCH, TO HA
ocmopanuu 5.13(1) samensior wsautop (Q, Ha COOTBETCTBYIOLHIl BHYTpen-
nuil Kpautop mw nepexopsaT K mary (2) (r. e. mociemopaTeqbHO cHpaBa Ha-
JIEBO CTHPAIOT BEPXHUIT mHEKe S Ha KaskIBIM KBAHTOPOM) ;

(6) nycers Q.. — nepnplii BerpeTnBmmiics pEyTpenamit kpanrtop. Jlony-
ey, UT0 (. — BHEHIHMIT KBawTOp TOTO iKe THHA, 4T0 U Q. Ilepecranmas
KBanTOPHI, BoaBpamaemes & (2);

(7) ecom Bee wBaHTOPHL Qmyt, ..., (n UMEIOT OJWH W TOT ke THI, TO
npumensiem 5.13 (2) m nepexonnm & (2);

(8) ecam mpomexoiuT cMeHA KBAHTOPOB, T. €. (Q,.; mMeer TOT ke THH,
uro 1 @, a Bee KBAHTOPBL Quit, ..., @p — APYroTO — MPOTHBONOIOKHOTO —
muna, To uenoabayeMm 9.20. Ilocae aroro smoss maumnaesm ¢ (2).

5.23. Caenyer mMeTh B BHJY, 49TO O[HO M TO JKe COAepsKaTesbHOE yT-
BEP/RIEHNE MOJRHO BBICKA3aTh I0-PasmoMy, B ToM umciae m B hopmax, ad-
COJIIOTHO HEJIOCTYNHBIX s Bocupuatmsi. B otoit casm npu nparruveckon
npumenenun aszopursa Heavcona neobrodumo yuureiears KoHEpeTHbIE 603
MONCHOCTU  cOEpaWenus nRpoyedypvl «NpoOTACKUGAHUS HAPYHCY GHEUIHUE
keanropoey. B wactHoeTH, He Beerja Iexecoo0pasmo paccMaTpuBath (hop-
MYJIBI, HpPHUBEJIEHHBIE € CAMOr0 HavYajga K TpPeHerRcHoll mopMaibmoil gopae
(r. e. momommts o womma mar 5.22(2)). Hampmmep, npn aemmdposke
3.6 (1) nmoayuaem

(VseR(Vi=eR) s 0 A tx~0—+s 10«
—~(V'e>0)(VseR)(VIER) s 0 A t 0| s +t]|<e ...
> (Ve=0)(H8>0)(Vse R) (VIS R) | s| <O A |1 <6~ |s - 1] <e,

T. €., Rak W CJeJl0Bal0 O0/RUIaTh, HPHXOJIIM K OGI;I‘IIIOMY 8—6-011[16,‘-19."1911!1!0
HENPePRIBHOCTH CJAOMREHNA B HyJe.

§ 6. Teopua pBHemMHIX MHOKECTB

6.1. Ocnopusie YCTAHOBRH HECTANJAPTHONO AHANA3A MMEIT ajeRBATHOE
oroOpaskenue B (GOPMAILHOM amuaparTe TeopHn BHyTpennnx muoskects Hemn-
cona. Teopema Iloysana moasoxsier cumrarh IST rexmmroil mwecaenoBamus
yaupepeyma pon Heiimana. B 10 #te Bpems majinume BHEITHIX 00BERTOR
NOJHOCTBLIO TOAPHKIBACT IHHPORO PACHPOCTPAHEHHOE HPEJACTABICHIIE O TOM,
uro axcnomatura Llepmeno — Mpenkeas gocTaBiger JoCTATOTHYIO ONepa-
THBHYI0 CBODOIY € TOUKH 3penna manpuoii reopun muoskecrs. Ocrapasneh B
pamkax IST, MBI He B COCTOAHHH, HAPHMEp, CHPOCHTL: «A HenbLads Tu Bh-
JeNHThL Takme vmeda, urobbl Raskaelilt aneMment R sanmewizasics B pujge mne-
ROTOpoil X woMOmHanmum co cramgaprosivn woadduumentamm — seas Roan-
HO MOJKHO MBICANTH ce(e BeKTOpHBIM Tpoctpamctsom max “R?» Koamuecrno
HOJOOHBIX NeA0NYCTHMBIX BOIPOCOR, MMEIONIHX OEcCIopHoe MaTeMaTiueckoe
cojlepsRanme, cToMb BEIHKO, Wro HoTpednocth pacmmpenns payox [ST mnepe-
xoaur B edepy smuznentoii meoOxomumoctn. Ilpakrnueckoe penrenme sajgavi
BO3RPATIEHI B «KAHTOPOBCKUII paily cocTomT, B HACTHOCTH, B HAXOMKICUML
hopMammaMa, NO3BOAAOIET0 PAafoTAThL ¢ BHEIIHOMYU [0 OTHOUICHHWIO K YHH-
gepeymy pon Heiimama MuoikecTBaMu NpusbiMuniMum cpegcersami. Mor osma-
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e ceiiuac ¢ akCHOMATHYCCKUMI HOJXOJaMH K H3YUYCHNI0 BHENIHUX
mecrs. llepsplii  BapwauT COOTBETCTBYIOLIEr0 (popMajnsMa — TEOPHIO
I' — npepaoskuanr K. Xpoauex [62, 63]. Bamskyio pasmoBujpnocts — Teo-
) NST — nocrpon sarem T. Hapam [67]. Ynomsmyreie necrampapribie
PUIT MHOJKECTB, COAEP/KATENLHO TOBOPH, HOKABBIBAIOT, UTO MUP GHEWHUL
Jeecre Yerpoer € TOYKW 3SPeHUS MATEMATUHECK020 (npazMarura-ghua-
pa» croav e TOpowo, Kak w YHUBEPCYM HAUEHLIT MHOKNCECTE, NOO B HEM
[VOTHMBI RJAACCHUECKHNE TEOPETHKO-MHOMKECTHENHBIe ONePai, BRIIOYa T
ferenne IOAMHOJKECTE ¢ IOMOIERI0 CBOICTE (AKCHOMEL CBePTLIBAHIA) W
[Hoe yHOopsAjOYeHHEe LPOHSBOJLHBIX MHOzKecTs (ancmoMa Buibopa). B 1o

BpPEMA CPE/ BHEMIHNX MHORECTB €CTh Bech HaGOp cTaHIapTHLIX M He-
(HIAPTHBIX BHYTPEHHNX MHOMKCCTB, YAOBIETBOPAIOIMNX BapHaHTaM IlIpHH-
0B IepeHoca, MACAJIH3AINA U CTAHJAPTH3ANN, OJU3KAM K UX HHTYUTHB-
M opumyauposkas. Berpasasich cTposie, MOMRIIO CRasarh, YTO BHYTpPeH-
lo MHOMKECTBA BKIIOYAIOT B MICI0 BHELTHIX [0 ONPEIeIeHIrio.

(. nmoaumu peajbubix NOTPEHHOCTEH CYHIECTBYIONEro (cTaugapTuoro u
crapjlapraoro) Martemarmieckoro amaimmsa, reopun EXT m NST upeno-
AWIAI0T NPAKTHYECKH PABHLIE BO3MOJRHOCTH, KOTOPBIX BaBEJOMO M ¢ JHX-
il xBataer A 0OOCHOBAHHOTO MCIOJLOBAHNA YOOTPEOHTENBHBIX aHAIN-
meckIX KoHerpyrumii. HeoOxonmmo, opnaro, BONMaregbHo H ¢ 0IARHOIL
MTHYHOCTHI0 NPOLITYANPOBATE AETAMN IIPHBOJAUMBIX AKCHOMATHR TEOPHIL
BIIHIEX MHOMRECTB, 4100l M30esarTh MNIO3UI, CONyTeTBYOmuY aitdopun
grospoieHnocTH, Taw, CTOMT HOAMCPRHYTH, UTO MUP GHEUWHUL MHONCECTE
> gaasierca yuusepeymom on Helimana (axcmoma (Hyuaupobanns 0TCYT-
Byer M 310 o0cTOsATeNLCTBO cymiectsenno). Hpome roro, Tounbie BhIpaie-
i1 npuHnumos Hecramjpaprooro amaiamsa B EXT mameior rexumueckue or-
png or ux anaxoros B 1ST. Iloaromy EXT, Gyayunm koncepsaTusHbM pac-
mpenem ZF, me comepicur B ceGe mommocthio Teopuio Heancoma IST.
paunkawimii npotea wocmommma T. Kawpam. Ero reopma NST oGoramaer
opMasbnbtit annapar IST, ocrasascs mapagy ¢ IST nm EXT magessubpim
eacrTsoM uayuenns ZF.

6.2. Aadasur gopmasvnoii reopuw EXT nomyuaercs pobapienueMm K

wpasury IST opmoro exmmcTBeRHOr0 HWOBOro CHMBOJA — CHMBOJA OHOME-
Horo npepmkrara Int, BeIpasKamoOiero CroicTBO OLITH BHYTPEHHUM MHOKC-
oM. Mmade rosops, B paccMorpeime JONYCKAIOTCA TEKCTDHI, COjepsRanime
mnen puga Int(z) mian, Gomee paspepHYTO, «& — BHYTPEHHEE MHOYKECTBOY.
HTYATABHO CYMTAIOT, YTO COAEPsKATeNBHOI 00JACTHI0O H3MCHEHIS IepeMer-
ix EXT ssasercs ymmsepeyM Bcex BHemmmx muosmkects V' :={z: z =z},
KOTOPOM Jie/KaT KaK MHD cTamjaptasix Muosmectin V' := {z = V&' Sg(2)},
Ik W pacIImpAIOmmit ero Mup BuyTpennux Mmuoxecrs V'P':i={ze VE:
it (2) ).
6.3, Cozuawenus e EXT awamormunst npuaaree B ZF u IST. B ua-
HOCTH, KOMETHO jKe, MBI OyaeM W Jaibiie Nenoinb3oBaTh «riaccmburaTo-
iy — (purypusie ckoGkm — B EXT (em. 5.7) m mpuBpivYEBIE 8HARE Uit 000-
JAUeHNs] TPOCTeNIX JieifcTeIil mwaj kiraccaMu prnemHnx MuomkecTs. Cie-
ya npesranM  obpasnam, i opmyasr ¢ nz EXT (cmumponmueckn: ¢ €
(EXT)) yenosmmesa nucatn:

(V) g:= (V2) St (2) > ¢: (T™z) = (Hz) Int (z) A 9.

0/I00HbBIe TPABHIA, NOUATHBIE M3 KOHTEKCTA, B JAJbHeRIIeM MCnoib3yloTes
23 0coObIX pasbacnennii. Ilomumo sroro, mam morpedyiores —ciaepyionime
OHSITILST.

ITycrs ¢ = (ZF) — nexoropas dopmyna EXT, asasomascs dopmyaoit
F (1. e. me copepsxamasn cuvmponos St m Int). Samenum wammii KBauToOp
' 5 sammen ¢ wa Q. Toaywennyio dopyyry ofGosmavaior ¢ m maswiBaior
randaprusayueli ¢ wan peafrueuaayueli ¢ na V. Anamormumo, mopcran-
asn Q™" smecro mBamropa Q, mpuxopmm ® dopmyre @™, mocsmeit uMs w0~
epriaausayuy ¢ mn peasrusuaayuw ¢ wa V™', Ioguepknem, uro co cro-
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GOIBIMIT TIEPEMEHHBIMI B () IIpm dToM Hutdero He npomexomnt. Hawxonem,
YCIOBIMCS TOBOPHTH, WTO BHemInee MHOiKecTBO A mMeer crandapruwil pas-
Mep (cmmpoamueckm: A & VE*) ecanm cymecTBYIOT CTAHAAPTHOE MHOKECTEO
a u puewnsa Gynxunsa [ raxme, aro (VX) (X €4 < (B'zsa) X={f(z)).
6.4, Crnemmanpusie axcuomsl EXT pgexnsres ma tpm rpynmsl. Ilepsyio
COCTABJAIOT Npasmia 00pasoBauia BHEIIHHX MHOJKECTB, BTOPYIO — aKCHOMBL
cBa3n Mupos Muomects V', V™' m V' g makomenm, Tpersio rpynmy oipa-
3yI0T NPHIIIIEL Hepenoca, Healnsanun I cTaijapTH3aim.
6.5. B EXT srimonnensr sakoHBI Teopuw muoacecre Ilepmeno Z, 1. e.
NPUHATE CJAEAYIONHe AKCHOMBI KOHCTPYHPOBAHIIA BHEIIHUX MHOKECTB:
(1) arcuoma arcrencuonaavnocru — (VA)(VBYAc B ANBc A~ A =

(2) arcuoma napw — (VA) (VB) {4, B} = V&

(3) arcuoma ob6wedunenus —(VA)U A = V™=

(4) arcuoma muoacecrea nodnnoscecrs — (VA)P(A)s VE,
(5) caxema arcuom ceepruieanus —

(VA) (VX).. (VX)X e 4: @(X, Xi, ..., X,)} e Vs

Juist npouasoasnoii popmyast ¢ € (EXT);

(6) akcuoma noanozo ynopsdoueHus — KaiKjoe BHEIIHEEC MHOMKECTBO
MosReT OBITH BIOJIE YHOPAI0YeHo.

IMocnennee cpoiicTso (¢reopema Ilepmenonr) obecneumsaer, Kak m3BecT-
O, aKCHOMy BeiOOpa B 0OLIVHON MyJBTHINIMKATHBHONA (opme miam B dopme
aemMmer Hyparoseroro — [lopuna. Ormernm sjech ke, 4To B Teopnio Z 00bY-
HO BRJIIO¥aeTcs akcmoMa Geckomeunocru, roropas B EXT nosmsures mme.

6.6. Bropas rpynna axcmom EXT cojepssmr Takme yTBepPAACHHA:

(1) npunyun Mmodeauposanus — MUpP BHYTPEHHHX MHOMecTs V'™ —
aro ymupepcym pom Heiimana, 1. e. g rasepoit arcmomsr ¢ teopun Ilepme-
10 — Mpenxens uarepragmsamus ¢ — axemoma EXT;

(2) arcuoma rpansurusnwoeru —(Vz s V™ )z = V™' 1. e. puyrpenume
MHOKECTBA COCTABICHBI TOJLKO M3 BHYTPEHHNX HJIEMEATOB;

(3) arcuoma enomcenus — V' < V'8 1, e. cranjlapTHEIE MHOKECTBA fAB-
JSIOTCA BHYTPEHIIMA.

6.7. Tpersio rpynny arcmom EXT cocrasasior mocTyJaarTsi HECTAHAAPT-
HOTO amajmaa:

(1) npunyun nepernoca —

(VE421) . (VE2) G (21, oy Za) +> G (21, ..., Za)

s wammoit gopamyast ¢ E (ZF);
(2) npunyun udearusayun —

(th.l'1). " '(Vlntxﬂ) ((VA = Vsize) ((Vrinz — A) (H‘Intm)
(Vpez)e™ (@, U, @i cew Zx)) (TR (VEE Yy =AY (@, ¢, Ziy vy Fa))

[t npousponbnoil @ € (ZF);

(3) npunyun crandaprusayuu — (VA) (43*4) (V¥'z)z € *4 — z= A,
gHAYE TOBOPA, JUJiA JI0G0ro BHemrHero Mmuosikectsa A cymecrsyer ero crai-
paprmzanusa *A4.

6.8. Teopema Xpbauera [62]. Teopus EXT ssasercsa koncepsaruguulm
pacwupenuem ZF, 7. e. daa ¢ =(ZF) eepno

¢ — reopema ZF - @™ — reopema EXT <> ¢ — reopema EXT.

6.9. Tlpn ocMBiCAUBANHAN WAIOKEHHON AKCHOMATHRI TIOJNE3HO NPEeIKIe
Beero gath ceGe oruer B rToMm, uro veopus EXT He cayscur paciwuupenuem
IST. Musmu cropavu, ynusepeyMm V'™ yie sBasieTcs MOJEIBI0 TEOPHI BHYT-
penHnX MHOKects Helbcoma, MOCKONBRY TUPUHIOUNEL MAANH3ANNA W CTAH-
paprmzanun B EXT u IST mveror pasamumsie dopmynnposkm. B V'™t cram-
ApTH3ANNA JONYCKAEGTCS TPH CYIIECTBAHHO MeHEe OrPAHWYATENLHEIX IIpef-
nonokenuax, ueM B IST. Tax, naa = (IST) n A= V'™ wmomno opramm-
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*HresA: @(z)}, ubo {x=A: ¢(z)} — suemnee mopmuomecTo A.
IpH BTOM, BOOOIE TOBOPA, HYHHO JIOHOJNHTENLHO TpedoBaTh CTaH-
eth A — Begp cTaEAapTH30BaTh MHOKECTBO, COAEpPIRAIEe KasRIbLA
prosii saement, B IST ne ypaercs. B EXT, 8 crow ouepenn, copo-
B Beex crTaujapranix snementon V' ome memur poo0mie HEH B OJHOM
e (m Tem Gojiee BHYTPEHHEM) MHORECTBE,
10. He cywecreyer rakozo eHewinezo MHodcecTéa — daementa VX,
10 24EeMEHTO8 KOTOP020 NONAdAioT 6ce CTAHAAPTHLIE MHOJNCECTEd.
[Ipennosomay NPOTHEHOE, T. €. HycTh npu Heroropom X & VE* Gy-
®c X. Ilpumensia axcuomy csepremanusa 6.5(5) mas dopmynst ¢ :=
(z), sawmouaem, uro V' — a10 Hemmee Muoskectso. Cramjaprasanms
RABBIBACTCS CTAHAADTHBIM KOHEYHBIM MHORECTBOM, COJIEP/RAIIUM RaiK-
rangaprTooe MHozkecrso. Ilocienmee, OYeBHMIINO, HEBO3MOKHO. D>
A1, Ilpupepennoe npejioskenne MOKA3BIBACT, B YaCTHOCTH, YTO IPUH-
ipeammsanun B EXT (peasrnsusupopannsii ma V'™') He TOIBKO MmO
g, HO W 1O cymecTBy oramuaercs or csoero amamora B IST. B ro ixe
1 yRasaHHble OTJAMYNA HE cleLyer aGColioTH3HPOBATE.
W2, Humeror mecro yreepacdenust:
) enewnue marypaavuvie uucaa w crandaprivie HaATYPAALHBIE HUCAA
idaror;
(2) moneumnoe emewnee mmoscecTéo crandaprHo 6 TOM U TOABKEO 6 TOM
18, eCAl OHO COCTOUT UCKAIONUTEAbHO U3 CTAHAAPTHLIT IACMEHTO8;
(3) das npoussoaviozo enewnezo muoxsceerea A ezo cramdaprnoe Adpo
-{a = A: St(a)} — aro mnoscecreo crandapruozo pasmepa;
(4) mascdoe oOeckomneunoe eHyTpenHee MHOICCCTEO CODePIHCUT HECTAH~
iblll d.eMeHT.
4 (1) B cmay npumEmuma WHIYRINH TO CTAHJAPTHBIM HaTypajlbHBIM
i (xoTopsiit, ouesmjuo, sepern B EXT —cp. 3.2(1)) ans MuoskecTBa
pHeInnX waTypanbubix unmcen umeem ‘N < N™'. Kpome Toro, sicwo, uto
& u ¥ =*{0} ={Z} = 1. Wrar, B cwry 00KIYHOr0 NPUHIUNA THAYK-
10 BHEIIHHM HaTypaabusiM uncaam N™' < °N.
2) Crampaprioe MHOKECTBO — BHyTpennee. 3umaunt, ¢ yuerom 6.6(2)
10 mpuoeruyTh & 3.2.
3) Ilycrs *A — cranmaprusamus A. Tlomommm f(e):=a nua a=°A.
a0, (VX)X =°4 « (tze*d)f(z)=X
4) Obozmaumm A pacemaTpupaeMmoe BHYTpeHHee MHOKecTBO. B cmay
‘A mmeer cramgaprusiit paamep. Mraw, muer moskem npamennth 6.7 (2)
pi=z%=y ANz A Jlaa xamiaoro xoneunoro z<°A  GeaycaoBHO
=A) (Vysz)z+*y, nbo wmuokeetso A Gecroneuno. OxronvaTelabno,
=A) (VyeA)z*y
.13. B ceasu ¢ 6.12 m 6.8 yjo0n0 BReINTE BapHAHT TEOPHE BHYTpEH-
moaects INT, apmsrommiics wkomcepsaTupHbIM pacmmpenmem ZF u ra-
yro EXT, B csoo ouepenn,— pacmmpenne INT., Ormmunme INT or Teo-
IST B mpumsTHM UPAHIETIOR rmmnmamm H CTaHAAPTH3AINE B CJe-

mx (hpopmax:
) (VA) (Vzi)...(Va.) (V"2 4) (d2) (Vy = 2)
(2, Y 21, +. oy @) = (F2) (VY = A) (2, ¥, 71, ..y 20))
esroit @ = (ZF) ;
2) (VA (T**A)(V'2)re*d ez A\ @(r

tponasoabHOil ¢ = (INT).

014, Tlepeitnem rtemeps ® onmcanmio Teopun NST n papmante, maubo-
yaeskoM kK EXT m IST (paxraweckn T. Hasam moerpomin mecroabko
| cHCTeMY, TIOSBOJAIONIYI0 PACCMATPHBATE RIAcChl Teopum Lémesns —
giica B KQUeCTBE BHEIINHX MHOKECTR).
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6.15. Aaghasur w coenawenus gopmarsvnoii reopuw NST cosnajaor co
ceonmir apajgoramu 3 EXT. Dosee roro, 3 NST upmansmaiores see akcmoMmsr
ROHCTPYHPOBAHIS BHEUIHUX MHOKCCTE, BCe AKCHOMBI CBAZH MHPOB MUOKECTR
u npunmun mepenoca tTeopun EXT. Owimnung NST or EXT sawmouenst B
opMyHpOBKAX TPUHIHNOE CTANAAPTHBAN 0 HICAJAMBAIMIT H B CJeIyio-
meM JOnOJUUATeNLIOM OCTY.JaTe,

6.16. Arcuona npuesraemocru — V'€ VE' 1, e, MuUp cTaHjgapTHBIX MHO-
meern Teopun Rapam — oTo puemnnee Muoskectso. B enasn co cdopmysmpo-
BamHOiT axkemomoit smHeminee Mmuoikectso A B NST unasuinaor MroscecTsom
npuemaenoeo pasmepa u nuuryr A€ VS, ecan maiijietes Bremmss yms-
nust f, orodpaskaiomasn V' na A. IIO"[tn,phﬂe\l yro V3 mmeer npmemieMsiit
paamep. Ormermym Tyt ke, wro B jaanueiiniem sanmeh aclin(A) osnauaer,
YTO HMEETCH BI3AUMHO OJHO3HAYNOE BHELIHEe oTobpaienme A mHa meKoTopoe
CTAHJIAPTHOE KOHEUIIOE MIIOKECTRO.

6.17. Ilpunyun crandapruzayuw v NST raacur:

(VA) ((3%X) X 2 4 — (A%4) (V'z)z = *4 < z S A).

Wusivm caosavu, B NST MosKIHO cTapjapTuzoBath BHEHIRNE NOIMHEOJKECTBA
CTAaHJapTHBIX MHORECTB (4 He  IPOH3BOJBHbIE BHEINNIE MHOMKECTBA,
kax 8 EXT).

6.18. Hpunyun udeaausayun s NST cocromr B ciaemyiomem:

(vlntxl)' - .(\,'Iulx") (\'-/l = Pran's) (((\‘z)
zc A\ aclin(z) = (A™2) (Fy = 2) ¢t (2, y, T4y .0y Z0)) =

‘_"(H]nt )(VIMJC _,l)qlllt( Yl o eyl

Has npouasoianuoit hopmyns ¢ = (ZF |

6.19. Teopema Rasam [67]. Teopus NST seanerca womcepsarusHuli pag-
wupenuemn ZF.

6.20. Brosn ofpatuM BHHMAHNE HA TO, YTO MUP GHYTPEHHUT MHOWMEL
Vet ¢ ynueepcyme NST ¢ peasrueuszuposannvimu npuHyunami crandapn
sayuu, udeaausayun w nepenoca cayacur modeavio 1ST. Mupivu caosa
TexXnHYeckue cpejcrsa, npegocranigemsie NST pas paborsr ¢ BEem
Muo:ecrsaMu, posauraomnyu 8 1ST, Momno Gez omackm memoanzoparh [l
HOJY9EHIST YTBEDIRAennil «ecranjgapruoity Matemarmri, OTMmeTnM 3jech
TO JI0KazaTenneTBo Teopemsr Hapaw, Tar Ke Kak W TeopeMm Xpoavuexa
IToyamna, ® cymecreennoM onmpaercs Ha TPHMEHEHHE TOJXOAMIIK aHAI0
TOB JIOKQJLHOIT TeopeMbl MaJbiesa mil, TOBODS TOYHEE, Ha TEXHHRY YILTHE
HIPON3BEeHNIl i yabrpanpenenon [49, 53, 54, 79).

6.21. TlposBisas u3BecTHy0 BONLHOCTH, 0003HAYHM CHMBOIOM VE
BepCYyM BHEIDHHX MHOJKeeTB (ne yrounsas, o Kawoit ma teopmii NST
EXT nper peun). Anmanormuno Gyjem mcnoabaopath smar V' (coorsercn
go V¥) naa ykasamit ma MApD BHYTPeHHUX (COOTBETCTBEHHO CTaHAD
muoskects. Ilosropsasa cxemy mnoerpoeuns ynusepeyma gon Heiivama,
LOCHEI0BATENBLIIO HTEPHPYSA Olepanil oOLeNHEHNA I Tepexoia K Com
HOCTH BCEX BHEINHUX IOJMHOZKECTB JAHIOTO MHOKECTBA, W3 ITYCTON0 Ml
FKECTBA MOYRHO BEIDACTUTH MUp V¢ — ynusgepcym «RAACCUMCCKUT) MHOMECT
IoxpoGree ropops, momaraior

Vo= U VE Vii=l|x (BBesa)ze Z(Vf)
ae 0dSt

rre Od™ — waace Beex cramjaprusix opminazon. Takmv oGpasoM, I
MHORECTBO SABIACTCH (RIACCHYCCKUM U Kaijwjioe «RKIACCHUGCKOE) MHO
COCTABICHO TOJBLKO M3 (RIACCIYECKNX» aneMenTon. C MoMOMIEIO Pex
CIPOTYJIRM TI0 3TazKaM» YINBEPCYMa (KIACCHUECKIIX» MHOKECTH —

IAETCA POOMHCOHOBCKAS CTAHIAPTH3AINA IIN #-M300pasikenne.
6.22. Cranpaprmoe Muoskectso * A maswiBaercs PoOUNCONOECKOM &
daprusayued wim #-M300pAREHEEM (RIACCHUECKOroy Mioskectsa A
M TOJBKO B TOM CJyuae, ecim Kaiislil crangaprusiii snement # A #
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amenmeMm uexoroporo oaaementa A. Cumsommueckm: #&:=&,
(*a: a = A}

fernm, uro pamrax EXT saxonnocTh nmpusenenms o0BIMHOII CTaHAap-
tue spi3piBaer comuennit. B reopun NST gounycruMocts nemosib30BaHusg
epannu B ounpejejgenny poOHHCOHOBCKOI cTanjapTH3anuy ciaegyer u3
| mocrpoenusa V. Amajnormunoe paccyikienue —¢rpancuEnTHas WH-
[0 panTy»-— MOKA3bIBAET, YTO *-M300paskenye 0TOKIECTBIALT, W IPH-
HMHO0 ofiHo3HaYHBIM 00pasoM, mupsr V¢ m V. Ceepx Toro, oGecueun-
CIIPABeINBOCTE RPUHYUNG NEPeNOCa:

(VA = VO). . (VA € V)G (4y, ..., 4,) « ¢ (*4y, ..., #4,)

louaeoabHOI (hopmyast ¢ Teopun Ilepmeno — Mpenkens (kak ofbrumno,
¥ — peaatusnsamumu ¢ ma VS m VS coorsercrsento). '

§ 7. Teopernko-MHOKECTBEHHbIE YCTAHOBKIL
HECTAHJAPTHOrO AHAIN3A

A. Tlposeennbie B NpeAblAyIinx naparpadax paccmorpenusi odoraTi-
PACIINpPUJIN MCXOJAHBIe (HAUBHBIE» NPEACTABICHHsI O MHOMRECTBE, HC-
yempie B nectangapraom amaimse. Ot obsrumoro ynusepcyma gon Heii-
V mur mepennmn K Mupy V' reopun BHYTPeHHHX MHOKECTB C OTMeYeH-
B HEM (PENepHBIMIIy TOUKAMN — CTAHJADTHBEIME MHOMRECTBAMH, CO-
gomuvu krace VS (pme. 3). Jlanpmeitmmit anmanma mokasana, uro V'
T B HOBOM Kiacce — B ynmuBepeyMme VE BHEIIHIIX MHOKECTB, COCTABIA-
¢ sup Ilepyero. B VF Beitesien yHHBEPCYM ¢KIACCHUECKHX» MHOIKECTH
gile OflHA pealmsanis MHPAa CTAHAAPTHBIX MHOKECTB I I0CTPOEHO
gTCTBYIOIEe POOMHCOHOBCKOE *-M300pazienue, IOIIEMEHTHO OTOH/Ie-
ouee VC u Ve llpn srom B cmiry npunnumnos mepemoca V€, VF om V!
0 paccMaTpuBaTh Kak mmocracm ymnupepeyma don Heiimama (pue. 4).
2. Vanomennas KapTHHa PACHOJOZKEHNS I JAPYTHe H3BeCTHhIE B3anMMO-
~ampos VE, VI VS m V¢ npusBoisaT K BBIIENEHHIO TPex o0mux Teope-
MIOZKECTBEHNEIX YCTAHOBOK HeCTaHAapTHOro amaiamsa. B srmux yera-
X — IX HA3BIBAIOT KIACCHYECKOi, HEORJIACCHUYeCKoil M paguKalbHOll —
IPYIOTCsl MPEJICTABTEHIA 0 TmpefMere m cpefcTsax mcciefgosaums. Ilpu-
\ TOI WM WHOI KOHIENIIN OIpefeasier, B YaCTHOCTH, CNOco0 M3I0iKe-
[TEMATHYECKAX Pe3yJIbLTATOB, HOIYUEHHBIX ¢ IOMOIIBIO HECTAHIAPTHBIX
0. B 270ii CBA3M 3HAKOMCTBO C YHNOMAHYTHIMH YCTaHOBKaMH HYKHO
Th COBEPIIEHHO HE0DXO0IIMBIM.

3. Kaaccuueckas Yeramoséka HeCTaHaDTHOTO anajusa OTBEMaer Me-
¢ ero ocnosonodosknnka A. PobDuncona m B Hacroslee BPpeMsa COOTBET-
it popmaanam mauGoaee pacupoctpaden (em., s uwactmoctm, [11]),
JTOIl YOTAHOBKE 24a6HbLM NPeIMeToM U3y enus o0vaeaseres mup Kaac-
KOU MaTeMaTukW, OTOMAECTBIACMBIH € YHABEPCYMOM (KIACCHYCCKIX)
pere VE. Tlocnennnii cumtaioT «CTAHZAPTHLIM YHIBCPCYMOM)» (Ha mpak-
qaie Bcero padoraloT ¢ J10- > -

1o OoabmmM  (pparMenToM AEVS
cOjleP/RalIM  paceMaTpn-
16 KOHKPEeTHBIE 00BeRThI —
HA3bIBAEMOI «CyHNepeTpyK-
»). B ravectBe TEXHULN
[OBAHAS TWCXOANOTO «CTam- ~ £
0r0 YHHBEpPCYMa» Ipelbsin-

[ (HeCTAHJAPTHBI yHUBEp-

BHYTPEHHANX Muo;kecTs 1/ &

£ro MOJNOJAMAA YacTh) |

parenne, MNONRJIENBAaIOIIee Pue, 3. Yunsepcymnt don Heiimana (a), nuyr-
hi¢  ¢CTAaHIAPTHBIE» MHO- PEHHIY MHOFRECTE (6).

(%]
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JKeCTRA K WX o00pasaM B HecTamgapT-
noy ynusepcyse. lloiesno mopMernTs
cBoeo(pagnoe  HWCIONL3OBAHIE  CJOB
¢CTAMJAPTHRITY 1 ¢HecTaHIAPTHBLI)
npin uaiaaraemom nojaxojae.  Poonmco-
HOBCKIE CTAHTaPTH3AIII — DJIeMeHTHI
yuneepcyma  V® — pocnpunumaiores
RaK «HecTan apTHBIEe) O0BERTEI.
«Crandaprnoey  MHONCECTEO — ITO RO
. ROMATUIO NPOU3BOALHLIE npederagu-
Puc. 4. YuupepeyMm BHEIIHIX MIOLOCTE. Teab MUPA «RAACCUUCCKUTY MHONCCCTE

V¢ — uaen «crandapruozo ynusepcy-
Ma». YRazwiBaetcs, urto F-nzo0pajkenme, Kak MpaBnio, A00aBIAeT HOBHIE
«udeaabuvley DTEMEHTHI B MHOKECTBO.  S31ech  HOApasyMeBaioT, uTo
*»A ={+*a: a= A} 7Tonpko B TOM cCayuae, €CIAM (KIACCHUCCKOEH — (CTAH-
papraoe» — MuoKeeTBo A womeuno. Hanpumep, nomemas R B VE u »
COOTBETCTBUII €O  CKasaHHBIM  H3yuag  ero  #-mzobpazkenme =R,  wu
BijM, uro #R mrpaer poib 107 BENIECTBEHIBIX UNCEN B CMBICJe YHUBEp-
CyMa BHYTPEHHHX MHOMKECTE —«BO BHYTPEHHEM CMBICJe HecTaniaprioro
yuurepeymay. B 1o ire camoe mpems, #*R ne csogmren k¥ nafopy cBOUX CTam-
naprabix axementon: °(#*R)={«f: 1 = R}, Vunrwmsan, uro *R ecrn puyr-
periee MHosRecTBo pemiectsenmbix uncen Ry, a °(#R)— ero crammaprnoe
SIPO, JOIYCRAIOT M3BECTHYIO BodbHOCTh, Nodaras “R:={#f: t = R} n pame
R:={#t: t = R}. Odpasno pammume HoBEIX saementon B *R Bripassaor cu-
poaom #*R\R % @ u ropopar o nocrpoennn cnereMmsl «2unepdelicr8ureabnbls
yucear *R, pacmmpsiomeii odsrumoe noge seiecrsenuniy uncea R, Auano-
TITMAYIO MOJNTHRY HPOBOAAT HPH PACCMOTPEHIN TPON3BOJIBIION0 KIACCHYECKO-
ro maoskectea X. Mmenno, cumraior, uro X := {#x: z = X} u, rem campim,
X=X, Ecim X Geckoneuno, to *X\X #* @, Huwsivn ciosamu, ece Gecko-
neunble MHONCCCTER NPU NOMOWW POOUNCOHOGCKOU cTandaprusayuu  Hachl-
warores nogviaw aaemenrtami. Bojee TOro, «HALANBHBIX» O00BERTOB JI0HAB-
JSIETCH BHAMHTENbH0e KOJMMECTBO — BeAn B V' peilicTByeT HPHIINIT Hean-
3almm, KOTOPBIl B M3JaraeMoil yeTaHOBKE UacTo HadbIBAIOT TEXHUKOU Ha-
RPAGACHNOCTU NI HACLIUYEHUS.

7.4. Tlyern, U — nponzsoannoe coorserersue, a A mw B — umoniectsa,
Tosopsr, uwro U nanpasaeno (m3 A s B), ecan pis Rasmgoro Hemycroro Ko-
neunoro moamuoskectea Ag B A maittercs saement b B rakoil, uro
(ap, b)= U upn seex ag = Ap.

7.5. Hpuanun wanpasaennocrn. Jag awbéozo cooreerereus U, nanpas-
aennozo uz A ¢ B, umeerca anemenr b= «B, ydosaersopsiowuir coorHoue-
nuwto (*a, b)s =U npu kawdon a = A,

7.6. Mnorga mpuumMaor (OPMYIMPOBKH, 00ECHEUABAIONHE TOIOIHA-
TENLIBIC BO3MOKHOCTH BBEICHIs HECTaHJApPTHBIX DJIEMEHTOB o HoJee alek-
BATHBIC COAEP/RANNIO NMPUHIIMIA HACATI3ALUT B TOMHBIX €r0 BBIPAIREIIAX.

7.7. Npnunun nanpasaennoern B crapioii Gopme. Iyers cooreereraue
U rawoeo, wro U nanpagaetio us A ¢ =B. Tozda umeerca anement b = =B,
daa woropozo npu ecex a = A Gyder (*a, b)= «U.

7.8. Hpunnun nacemenusn. [yern Ay = Ay > .. — youeaiowas nocae-
dosareaviocts nenyerviz enyrpennuz smnoacecrs. Torpa [ A, = &.
neN

7.9. Honesno nanoMUnTh, YTO B «PACIINPEHHOM», «HECTAHIAPTHOM) M-
pe — B yumpepeyMe suyTpennnx muozkects V' — geiictsyer npmmmumn mepe-
HOCA, T. €. ¢ YUETOM CBOHCTB POOMHCOHOBCKOIT CTANJAPTARAIIMIN

(Va1 € VO).. . (VEn & VO)GE(Z1y - -y Ta) <> @' (*T1, - -, #2

aas kasknoil hopmyast ¢ reopunr muoskeets [lepaeno — Mpenwens. B rakoi
(hopme mpunIIN eperoca YacTo HaseBaT rpuHyunox Jeibnuya.

7.10. Ilpu pafore ¢ mecTangapTHBIM YHUBEPCYMOM WHOT/A CIeIHA/LHO
BBIICIAIOT (TCTHUKY enyTpennuxr muoxcecrey. Vveerca s sugy cnocod jgoka-
3aTENLOTEA, OCHOBANMILIN Ha TOM, UTO BHENTHNE MHOReCTBA, 3aflanible (00bd-
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Mr cnocobaMiy, puyrpendne. Bor ofiHa M3 BO3MOIKHBIX [eTaJusamuii oT-
WEHIOT0 TIOJ0MKeHI, ; ' :

711, Illyery A — Geckoneunoe mmnoscecréo, Jlas Kamdozo TEOPETURO-
acecreennozo ceoticrea ¢ ne gepno, uro {x: @' (x)} = #A\A,

< Jlonyctuv nporusnoe. Torga waace {z: ¢'(z)} — sto sryrTpennee
ymuosmcectso #A4. Crago 6w1th, A — a10 BuyTpennee Muomkeerno, Ho muaa
eroneunoro A suemmnee muoskectso #*A\A me sABIseTCA BHYTPEHHHM 110
f2. >

742, llogpojs nTorm, MOKHO CKasaTh, UTO NP KJIACCHYECKON yCTAHOB-
¢ paboTaloT ¢ ABYMs YHUBEPCYMaMH — CTAHJAPTHBIM 1 HECTAHAAPTHBIM.
[Meloren  dopMaibuble BO3MOKHOCTH CBA3BIBATL CBOHCTBA  CTAHIAPTHBIX
HECTAHJAPTHBIX O0BEKTOB ¢ MOMOILLIO  TPOLEAYPHl ¢HABCIIITBAHNA 3BE3/0-
Bty — € TOMON(LI0 *-m300pazkenns. [lpm arom mnpegocrapieno npaso cBo-
/LH0 TEePeHOCHTL YTBepAenna 00 o0bEeKTAX OJHOTO MHpPa B JApyroil — jeii-
geyer npuunun Jleiionununa. Hecraugapruptit Mup orart «aeajbHbIMU» Hi1e-
(EHTAMI — B HEM aRTYaldbHO OCYIIECTBUMBI BCEBO3MOMHbBIC TPaHCOUUITHHIE
OUCTPYRIN, N0 CHpaBefJnB NPHHINTT Hanpapiennoct. Muomecrsa, BbI-
[IAI0TIIe 34 MPeJAeIhl HeCTaHJaAPTHOrO YHHBEPCYMa, HA3BIBAIOT BHEITHHMIT
[3ech, npoABAAETCH 0CODEHNOCTHL NPIHMMAEMOIl TEPMIIOJOTUI: BHYTPEHHIE
HOAECTBA TIPH H3JMaraeMoM nojxoje suenrnuMmi ne cunraores). Ilomeausrit
pHeM HCCIeIOBANNS COCTABIALT TEXHUKA BHYTPEHIUX MIIOKECTB.
I'manmoe mocTOMHCTRO KIACCHYECKON YCTAHOBKN — HTO HAIIMYNE *-130-
fipasKeHIA, KOTOPOE NO3BOJAET NPUMEHATL ANNAPAT HECTAHAAPTHONO aHaJn3a
K caMBIM TIPON3BOJBLHBIM 00BIMABIM MuOMRecTBaM. Hanpusmep, mMosmuo yrsep-
waath, uro Gynkuwus f: [a, b] — R pasnomepno menpepsisia B TOM H TOJBKO
) ToM cayuae, ecan =f; # [a, b] — *R Muxponenpepsisua, . e. ecan =[ ne
fepser Gecromeunyio 0JM30¢TL «runepieiictsirreabusixy uncexn. Ocnosnoe 3a-
[PyAIenine B yCBOCHMI ONMCBIBACMBIX HPEACTABICHIII CHAZAHO ¢ HEOOXOM-
HOCTLIO BOOOPA3NTL cefe ROJ0CCANbIIoe KOJNYECTBO HOBBIX «HACATILHBIX)
OGBEEKTOR, HPHCOCANNACMBIX K OOBIMHEIM MHOYKECTBAM. SaMETHRIC CHOZRHOCTH
LEBIBACT CCTECTBEHIOR JKedanne pasoTars (1m0 Kpaifimeil Mepe ma TepBBIX
Hopax) ¢ ABYMi Ha0OpaMH IIePEMEHIBIX, OTHOCAHIIMIICH, COOTBETCTBEHHO K
pramjaprHomMy 1 HecTanpapruoMy yausepeymas. (Ilpum nocrpoennnm mmtep-
Haamaammn ¢f GopMyas ¢ MBI, (DAKTHUECKI, TPEANOTaraeM TaRyo Hpomety-
py.) CaosoM, «@6ysAsbluHOcTbY W poOUNCOHOGCKAS cTANAAPTUIAYUSL — HEOT B~
giacable aTpUlYyThl EAACCUUECKOll YCTANOBKU — ONPEJesioT BCe €@ 0coDeH-
HOCTH, NpenMyiiecTBa M AeeRThL NPUCYIero eii amnmnapara.
7.13. Heokraaceuueckasn yeranoeka HecTanjiapTHOr0 amajiiza  CoOTRET-
ernyer pariasgas, passureim 9. Heascomom. Ilpu aroit yeramoske zagenvin
mpedyeron uayuenus 00BACAACTCS MUP MATEMATURU, PACCMATPUCAEMbU] KAK
puucepeyn V', neswammii B ocpeie BHONINIX MHOJKeCTB — ajaementos V*
(Ranaccmueckmey MuomkecTBa OTAALHO K anaiauady ne npusiexaworcs. Cran-
daprisle u necrandaprisle IAeMENTLL YRAZBLGAIOTES 6 00BIUHLITY 00BeRTAL —
B0 (BHyTpemnnx) Muomectsax, cocrapisiommx V'. Tak, B kauecrse noian
pemecTrennpix unces urypupyer R uz mupa V', cosunajgaiorniee, pagymeercs,
¢ nogem *R runepaeieTRHTeNLHBIX UHCed — (HICANBLILIMY  O0BEKTOM Kiac-
omeckoil yeranoskn, Ilosumun, ocsemennsie 5 § 2—4, oTBeyaiorT yrasamioii
Heokjaaccueckoil yeramoske. Ceazannsie ¢ neil npenMyniecTra onpeneasiorn-
Gl BOBMOJKIOCTLIO MBYUaTh y#e XOPOIIO 3HAKOMBIE MHOKECTBA I OTHICKMBATH
gopoe B mx yerpoiierse. Hegoeratkn neoriaaccnyeckoil yeTanHoOBKI BBIBBALI
HEOOXOMMMOCTLIO HeABHOro (= OCHOBAWHOIO Ha CTAHZAPTH3AINN) Hepernoca
Qupefeseniii o CROMCTE €O cTaugaprubix ofbexrtor na suytpemnme. C oM
00CTOATEALCTEOM MBI yiKe CTaJRUBAMICh B § 4.
7A4. Padukaavnas yeranoska NecTanjapTHOTO aualH3da COCTONT B TOM,
W10 npedmeTom uYUenus MATeMarTuru 00bA6ageTed  YHUGEPCYM  GHEULHUT
MHOACeCTE BO BCEIl TIOJAHOTE I CJAORHOCTI €ro CoOCTBEHHOro yeTpoiicTsa.
Ruaccnmueckne n neokgaccmueckne MpegeTaBiennd 0 HeCTAHAAPTHOM aHaII3e
Kak 0 Texnuke mayuenns matemarnkn (ocmosammoii na dopmaaname [lepye-
10 — Mpenrensn), npu pagnRAILEIOM  TOAXO0JE OOBABIAIOTCA  (YBKUMIY,
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«CTBIIMBBEIMITY W OTMETAIOTCS. B HepBuiil MOMEHT OIHCANHBIN IOIXO0J BOC-
NPUHAMAETCs B KauecTBe SIBHO Hecephesnoro m kpaiinero. HeoGxopumo, mo
PasMBIILICHIIO, OTBECTH BOZHMKAIOIMe OOBHHEHNs B DKCTPeMH3Me 0T pajn-
KAJILHOIT YCTAHOBKY HECTAHAPTIOr0 AHAMN3A. DTOT (IKCTPEMUZM» — WL~
sopubiil, kazkymuiics. Becnma pacnpocTpanennoe Bo3apenue Ha MaTeMaTHRY
Kak na nayky o ¢opMax H OTHOIIGHWAX, B3ATHIX B OTBJIEUEHHNM OT WX CO-
JlepyRafist, N jlanie CyHIeCTBEHHO MeHee 00A3BIBAONIAf KIacCHUeCKas Teope-
THRO-MHOMRECTBEHNAg yeTanoska, socxogamas ® 1. Ranropy, 0OesycioBro
O0XBATHIBAIOT ¢KpailHMe» MBICJAW O HpeaMere Hectaupgapraoro amaumaa. Cie-
JOBATENLIO, Nanlodee (CMelibie» BaDJSIBI Ha MHOMecTEa, ¢lopMHpOBaBINIHECH
B HTOre A0BOJBHO KPOMOTINBOrO HCCJHEIOBANN, B KOHEYHOM cuYeTe BOILIN
COCTABHOII MaCTLI0 B MCXOMHYIO HOCBLIKY, pacmmpus n oborarns ee. Bens na-
YaJBHBIM TYHKTOM I HAC CIYHKHJIO «CKPOMHOE» I0JOJReHHEe 0 TOM, 4TO
HecTANIAPTHBI aHAJN3 OHePUPYeT B TOYHOCTH TEMH JKe MHOJKeCTBAMII, KAk
u Bea maremaruka (em. 2.1). Bpecs yMectHO BCHOMHHUTH 00pasuble mas.io-
penna B. V. Jlennua, orHocamumecs K AHHAMIKe Ipomecca IMO3HaHMI,

«l{axcdolii orrenor Moleaw = Kpye na 6eaurom kpyze (crupaaun) paseu-
TUs yeaoseveckoli molcau 6oobwen [27, o. 221].

«lloznanue venosera ne ecrv (respective me uder no) npamast AuUHUL,
a kpusas aunus, Oeckoneuno npubauxcarowascs k pAdy Kpyzos, k cnupa-
au» 127, c. 322].
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